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^tr^jSDNA. 



Hlndlll 
PoXI 



A. 

[H#«3] **DNA38«TBfc*T»lBW*i*H* 
«r6"bO-e**ll*« 1 E*<D**DNA. 



I 



Sail 
_J 
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Kpnl 
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Xbal 
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1.8 kb 



[it#£4] £j£DNA*tE3*J£©E?iJ#*tlT*3 
tt*Eai**-r*fe0>T**li** l f2ft©-&fi&D N 
A. 

[8S*3B5] -&*DNA*tE5!tg©E5<l#^2TSS 

n*EW**f« "b©T**ii*a i eitoft&D n 

A. 

[R:ft9t6] R:£BlfcV>L5E«©-&f£DNA£# 

*rta:/5X5 P. 

7 3 W*S6E«0^^5Pt!»HIElftS 

[if:&B8] «4«b*«X>'xU->7-=i'J (E. co 
1 i) , )\3-h7s - W-)VX (B. subtills) 
• ^HfX (B. b r e v i s) TftS 

K#Si7E«©»£*>. 
[«*519]- ffl#«7*fctt8E«©tt£4&**ifi* 

TfcSSU *©«£«>«#*&«*»** &khJal»7 

[?sif3©ifSBfci&5B] 

[0 0 0 1] 

sa) sn-h-r-sae^^ti^DNA, -&«dn 
n&M±&&tfBia±&&«£bTk hjta«7j^5> 

[0 0 0 2] 

[ft*©8ffi] *a#5*.DNAftffj©it£IC«fc^T. *® 

©ae^tt. mRNASfSSLT. X£9MRCJ:-3T 
fW t fc C D N A* e- £ D-~ >#t Z> Z. t It «fco T# 

etiT^s. kMfaft7;u7'5>t^^Tt), mx\m 

8 - 5 6 6 8 4^CcDNA©IBSS**PB^tl 

[0 0 0 3] SeHSrn-H-T'SJB&f-B-eoS^H© 
75yKE?iJ$17S/K(catDNA©3ig»^6?a 
2>3teP&^ (3H» CkoTn-HLTV^^. 

7 s y »K#jert-*«»wi*&r u t> i ^-ctt&v*. 



10 



20 



30 



40 



[0 0 04] «£?T, WECHMfrCllttSJlfccDNA 

e> fcsae^ es5^*K^ic*vJT#ffl s n*ae 

[0005] se^sissiSii-sfciassfcfgsi 
utickoTH cae^ ©^a^^smswic 

±M*L<. #lt3-HT-5SeSI©N*«ftjfi©«« 
Lfc*t<S>, cDNAfc*V»TM»^*fc#«^*IMI 

[0006] 

[«W^*ftU±5frs®S] ±j£©*D<, 

<t i3^«k < mm? a d n ae^j^^ fefeo^ssc 
n-cv>*£t#M3ms. #&?!©§ cdnas 

fflUTH«*8£<l&4*©SeH&E*£tt-Ci&S»4 
telc£gi*L*3#i£©*SS£$££iEU «toa*W 

sess£££frfc5fc&©t»&*:gf«;-r 

[0 0 0 7] 

l=&Kra&»fc. hr-jlaffl7J^5>©7S/iEE?iJ 

S3-F-T5DNAE5JS, 

®75 y«E51«W&SttfcV». 



50 «RW»»ffi«Rtt«. 
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KTJl»T**ta:jS«6RttU fl#£>£LfcDNA©:* 
U rfV-frfcUfclCk hJ&tlTJl/^S >£*ffi8§©J£ 

[0 0 0 8] ST, cDNASfflW^II (E. co 
1 i) . tt^S (B. s ub t i 1 i s) #?©S8£!gjT- 
k hAft 7*73 >&4fig-r-5*Stt- ttim 5 8-5 

6 6 84, foRJIIB5 8-1 5 0 5 1 7. ftKBH6 1-2 

7 5 2 2 9, &RH86 2-2 1 5 39 3fc£C8S3S2tt 

ffi©iincDNA©i$'3tt»©ss:fc, *©»^ai*, fi: 

9T£K*fctt&TiHJW»**t>©T*«. *n®*t? 
C:fcV>T©k hjhff T*^S >£*S©3tK69fciim 

6 2-2 9 9 8 5Ctttte073 /MEaifr&MkStl 
*DNAE?U-«*»HwSnTV^*t, *^w©7sy 
KEJ«4»BBBB62-2 9 9 8 5fcPHwanTV»*7S 

[0 0 0 9] *B9i*&ttMft£ttfcai&=i P>fctt 
ILT, t hJto«7;V7'S>Sr=i-)«1-4DNA€:7 ; 1f 

[0 0 10] fc*3. *U:f5l jrl^KaftACtihU 
X^xJVffi (Nu c. Acid. Res. J_0, 6 5 5 
3 (19 8 2))1», *^73^hS(Tetra 50 
hedron Letters 22, 1 8 5 9 (1 98 

i) ) <s©#8js«*TicH5s*nT*o. ^rno^tt 

[0 0 11] i£¥, *jftC£S&?2'l'*?lt+ 

[0 0 12] &tc::©-&j£DNA§?t±K3IAU £ 
[0 0 13] *5E«fc*ViTffl^6n*y5^5 Fttflr 

fciwes*ittv»*«*»«ft*±tr*»*tta*j:<« 

ffiStlSpSClOl. PBR3 2 2, pUC19, p 
UC18, pHSG2 9 8, pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9^*fflVitl«J:VJ. 
[0 0 14] *fc*»«**£i-r**frfctt. PUB 
110, pC19 4, pE 1 9 4«£fflV>ft«\fcV>. 

[0015] /wvt. • 7nf;*£i&£2:-ra*&». 

PHY 500, pNU200 (Proc. Natl. A 
cad. S c 1. USA, 8 6 . 3 5 8 9 (1 9 8 
9)) eftJHtottittto. h%*>h. aOEUSM* 



ftga¥4-2 1 13 7 5 
[0 0 16] 'AlZ, H©±5K:UTfffciffl*aADNA 

T«£*»jusjrr4©-c**. ^sis&fctLTOJSs 

*«, ^-fn©^SS:fflV^T ! bJ;V^ Sfc-fcOte©*** 
fflV>Tfc«fcV>. &&(C£©^ffl£&#£lg«!'PT'i§«L 

TB*rtK4a%i/<tt*«+K:»»s*. ^ns*fsj 
[ooi7] «tt«9s«:A*iu mmur. 
nfcv»*«. a#5Rrm*»6i o oi$iH!gflr?£v>. 

[0 0 18] ftft*©«D±»J*lfett. *#l*3fc«*M* 

%u ***«Ky7=5>>*rwHLT*i*flrt-*. 

Ufc*#tt. B#£R§i£«, *lt^69*J: 
<»V»6*l*HPLCS»KJ:oT*l«'maj:t». 
[0 0 19] ETF, **W**IS«lca-3T*#»fclS 

wr«. 

[0 0 2 0] 
BdKMl] 

[££fi£k h Jfaf»7^5 >»£?©*$] 
gfc?©ga:fh 

ieo^DNASfi, *«M#6©8fflLTVi** 
«*-CttJW[tT»6n*DNA«ttJtfc7 OffiS^S 
k hJfll«7^S>B5 8 5 75/&T"*£© 
T1 7 5 5*»©3ie?j9*2>a:<fct>jfi«T*D, 

2*®tbT7 r 7^5i«iciia*5itf^s* J »4©-e, 

©2«©DNA*-&*'rSiM8*J»4. sfc^XS F 

*©Ttt*<, 8-3S«©*»fc»ttT75^>h© 
£S£frV>. *CTT*JIEW©«WfcfToT*»&£*fc 

[0 0 2 1] SlhOiWBfcfrftfefcfc, 
Ok hJhfll7;^S >©75 /*EJ««BfcSttttV». 
G»^S**ttfc«W*«H»#©B«iaMa:*4Wft:« 

[00 2 2] (WSttB»«Wft*l»< . ) 
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(4) 

5 

ttsiofcfc-ea. (itu&feSv'T.xA'vggic&fc 
2). 

£ (FEBS LETTERS J>_8, 134, (19 
7 5). Nucleic Acids Researc 10 
h i, 6 1 0 3, (1981), Proc. Nat 
1. Acad. Sci. USA, 7_9, 7 1, (19 8 
2) , J. Biol. Ch em. 2 6 1 , 6 7 4 7, 
(1 9 8 6)). 

[0 0 2 3] #fS91#e>te. -«tCDNA©E?iJS*«> 

Aenadt, sB$nTVi-5¥^frLv^t©2o 

©a*t±D, 7 5 y RE W£- © ti © Sr L- 
l*fc<, mRNA«k0fe8L-fccDNA©i£*E?!l«ft 
rrS££fc<fcoT75/RE^£?8#LTV>Stt&W 25 
fft^XSt, W5, Nu c 1 e i c Acids Re 
search £, 6 1 0 3 (1 98 1) KZ*P r o 
c.Natl. Acad. Scl.USA, 7_9, 7 



ft&il¥4-2 113 7 5 

6 

1. (1 9 8 2) S±K#%KL&. 
[0 0 2 4] U*»U ±a©2^>©3!:SKlC^SnfccD 

n AfrzmmznzTs. ; rebus* 2 $rjjf©«RjfMi* 

$.5. -r^t>-felO«J&Jl©ffFB^5>^ofemRNA^ 
SgJgL&'k© (Nu c 1 e i c Acids Res 
e a r c h 9.. 6 1 0 3 (1 9 8 1)), fc5 l^tt 
^A©ffFia^5>SlofcmRNAd^!SfllLfcfc© (P r 
oc. Natl. Acad. Sci. USA, 7 9 . 
7 1, (1 9 82)) 

[0 0 2 5] #8§J3#ete*ffltt£%*.Ti£A©E?!l«: 
3>k3.-^SfflViT75/KE?U*^5l0 
RSMRRRRffi&ttftl/. *n?£'bt»CLTAliST 
iHfll 3 tlTV»5 3 H > £Stffc*< & fWIB»*gS&©l&lt 
RJRtfrV^ DNAE^JCSHJCllSSr^Ufc. 

(0 0 2 6] ■e©«»E5'J : &3>k3.-^©ii5^«3g« 

m>it. g»wcswEUfc»e?-©<esE?ij*Hifc^ 
coo2 7] c©wH-ufcae^*c©3 H>©ffifflS>J-& 

[00 28] 
[SI] 
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TTT-Pha K0.I79O 
tftT.Tyr 0(0.0090 
TTC-Phe3D(5.13^^ 
1IC-T V t»<3.08W 
TTA-lau 0(0. 009(1 
TAA- — 0(0. 009O 
TTC- Leu 0(0.00%) 
TA6-«.J><O..0Q5<) 
CTT-Ui 3(0.5190 
CAT-Ula 0(0. 0Q9O 
CTC-l«« M0.179O 
CK-IU1S(2.H9Q 
CTA-lea 3(0.5190 
CAA-CU 1(0.1790 

CftC-CIiil9(a.2S90 
ATT-Ila 0(0.0090 
AA7-Aaa 0(0.0090 • 
ATC-!la 

A7A.na"o(o7oo90 " 

m-iTisaya.fnx) 

AICLm 2(0.3490 

; «AT-A*p 1(0.17*) 

«C?al 1(0.1790 

\ CTC-VaHHI],?^) 
| GAG-Ci, <(g.6890 

[0 0 2 9] T»«lSLfc«#HU *B§BT*SlC32Si 

-r s t $ nt v> * tcj£ < ^ u e> nr i> * n h > 

6ftav>i/Xx^>03-HT»* iifflB&X 
*. 2, 1 5 4 1 (1 9 8 3)). ±B©J:'5fcKfcA/ 



) &gi¥4-2 1 1 3 7 5 

TCT-Serl5t2.S69Q 
T6T»C»a 0(0. 0090 
7CC-5t fl(I.379Q 
TCC-Caa35tt.M3Q 
TCA-Sar KO.llX) 
TM-m 0C0.009O 
TCS-Sar 0(0. 0090 
TGG-Tro UO.lfX) 
CCT-Pro 0(0.0090 

CCC-Pro 0(0. 0D9O 

ccc-Ar.ion.7HO ; 

CCA-Pro 1(0.1790 
C6A-An 1(0.1790 

ccc-rro23(3.ggx) 

CCC-Ara 0(0.0090 
»QT-T*»r 7^.20^). 
ACT Sar 0(0. 009O 
ACCThr2Ua.59Hl 
ACC-Sar 0(0.0090 
ICA-Tnr 0(0.0090 
ICA-Ara 0(0.0090 
ICC-Tar 0(0.0090 
AGC-Ara 0C0.C09O 

CCC-Ala 0(0.0090 

GGA-Cly 0(0.0090 
CGG-Gl, 0(0.0090 

>*3 — *X^V >«^©DNAlByOK^ViTHC 

[0 0 3 0] 
[£2] 
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9 

lTT-Ph.2H3.58JO 

m-Tyrl2(2.05X>. 

7TC-Pb«10n.71X) 

T7A-l«olQ(].7lK) 
TJU — • 1(0.1730 
ITC-Uol2(2.05H) 
TAG**** 0(0.0056) 
MT-L.ul8(3.07*) 
MMU1H1.8830 
CTC-l.i5C0.B55O 

cacbi. stn.as^ 

CTA-U. <<0.68?O 
CAA-CI.10U.71H) 

; j>tt-ii«j<o.5ih> 

. AIT-A a *10<1.7l3O 
ftTC-II* 4<0.68X> 

ATA-IW M0.1TM) 
5Afi.lyil9(3.24X> 

aislilimJUCL 

CTC-Tal 7(1.13X5 
■ CACA, P ll(I.flflX) 
CTA-»«1 TQ.19H) 
6*A-Cl«31<fi.Sl9Q 

GAG-CU24(4.109O 

[0 0 3 1] $T> 01IC^LfcE^JtC^^T> mWZ 
$5AA G CTTOH i n d I I I fiMtttafi^ 

fi^dtlTWFok 1 ftB2<D«k3K:*Al/T«D 

[0 0 3 2] Fok I »BSHg|;tt0 9«S/l 3&g 
(±<ffl|g/Tfl3SD 3' fi3&^»fT^OT, MHMfc* 
®2<D&v\Z7$/&Ei&}<05' lcBSUTM<^tlr 

[0033] m&ttitvmmzm^zmimmteH \ 

ndlll, Kpn I, Sail, PstI, Xba 
I, SphI, BamHItlfc. dttSG>II*T<7>« 

[0 03 4] DNAgfc^frg 
RttbfcDNAEJU (01) SH4©ct3tC7^^> 



10 



TCT-Ser 31L1L&L 
TGT-C»»15(Z.S6*n 

TCi-Ser $<1.0fK> 
TGA-..» 0(0.0050 
TCG-Sar 2(0.3450 
TCG-Tro 1(0 17^ 
CCT-Pr«l0U.715O 

CCC-Pr. 6U.025O 

CCA^Pro 7(1.1050 
CCA-An 2(0.34X1 
CCG-Pro lCB.niO 
C6C-*r t 2(0.3450 

ICT-5cr 6(1.Q2~X) 
»CC-Tbt 7(1.19M> 
IGC-5«r 2(0.34%) 
1CA-Tbrl2(2.0550 
A6A.AnlS(2.2250 
ACG-Th* 2(0.3450 
AGS- Ari 4(0. 6850 
BCT-lli29CA.aSlt1 
CCT-Gly 2{0.34?O 
SCC-AIaU(2.3S50 
CSC-CIt j(0.51X) . 
CCft-H»17(2,90X> 
GGA-Cly 6(1.0230 

CGC.Gly K0.I75O 

MC#SJU Ap p 1 i e d Blosys temstt 
ODNA^*«*fflViT#*O75^>K0H«** 
X^75^< h£ (Tetrahedron Lett 
ers 2_2_, 1 8 5 9 ( 1 9 8 1 ) ) lC«k D**ve 

[oo35] msrfomm 

&5EUfcDNA(D2 6 0 nm<&K3fcg£ffl£LT«g* 
40 ^SLfc^tC, 10Oj»t^T#51 0 0 tf=HE;VfcfflH 
fe. 0 3, 4lCSUfc«IB»|RT8^0yD-/^JCt) 

t 4 y #-if t ^ -f > a > D y ? iCffl^T 

S«SJtS£*Slt fne$pUC18t,L<|j:pUC 

NAEJJfiy7**->fi (Science, 214, 1 
2 0 5 (1 9 8 1)) fci^T^ft<tt2Bl:3bftt) 

frfcjl MgipUC 1 8^cttpUCl 9£jl/xg£ffl 
50 ViT5^y-^3>*frK ^D^l, 2, 
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y>74, 5i, ZfOyZS, 7, 8 tZ*t\?nmmL 
fcfHW^D^i'SrpUC 1 8SfcttpUC 1 9\Z{7U 

UC1 9*51 h gSffl^T7l , -y—>3>€:ffVV £7 
ny**»8LfcBtt«»fiT**tr7?X5 HpHS 
AfcfclgLfc (03) . 
[0036] 

bum 2] 

5 HpHS A5I?^5X5 HpTl 3 s (N c o) 
(J. B i o c h em. , 1 0 4, 3 0 (1 9 8 8)) 
tftt>mS\Z7rs-t£.o\Z?m-7y7.S. Hp SDHSA4 
fcftjfcl/ft. ft*. 757.3 HpTl 3 s (N c o) 

IttAJ 12447 (FERM P- 1 0 7 5 7) 
SS8L&. 

[0 0 3 7] ^©flST?** FpSDHSA4©H» 20 
©Biffltt&ToaOTfcS. W*. pHSAfcFokl 
£BamHn?*)KU gfe*£ft»fH- (ftjftb MM 

>ae7®*tf#*-fr tr*» i . 8 k b mm & 

BiSf*. pTl 3 s (Nc o) SClaltB 

amHRfflfU **W*Oifi- (t rp/Dt-^ 

2. 6kbKH-) «MSr«. r©M££0 5 iCjSLfc 
£j£D N A £ £T 4 U 3?— KT9-f y-v a > LT p S 
DHSA4£SS£Lfc. 

[0 0 3 8] ;i©,fc3l::UT*§£ft&757£ FpSD 50 
HSA41*. trp^-^ fr^U-*— ©MH 

t. Me tssfcjssasHSAanessaiBLfcgesB 

T t r pA^-S^-^-SfSS-TV**. 
[0 0 3 9] *C:©»S7775HpSDHSA4t 

Bl 0 ltt&JBgKJftL, J&»Sft**HBl 01/pS 
DHSA4&S&. £©$*£ £01/3-7, BSX+7, 
KH 2 P04. NHi C 1 , MgSO., CaCh, fcf* 

>H-*7i"j;Mit:±*«w*a»tt. s§«&*?ii 5R# 

[0 0 4 0] ftif, 2 0mM Tris-HCl 3 
OmM NaCl 0. 5M EDTAAy 77-lC® 
St, 0. 2 5mg/mPjyf-AT01Cl^lli 
«. m^m^hlt. ffl&Z&m&tt.®;* 2 0mM T 
ris-HCl SOmMNaCl 0. 5M EDT 
A/1i>77-lCTi*&, HtfSttU 1 OmM EDT 

[0 04 1] 07 (A) IJHB101, HBlOl/p 50 
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S D H S A 4 OitffigKriVltldtS D S # U 7 
f'JA-ys PWHMbfcBTM. HfOl. 2, 
3, M©B&^tt£rF©aOTfc*. 
[0 0 4 2] 1. HB1 0 l±mfrW& 

2. HB 1 0 1/pSDHSAE 1 2£g#gB 

3. HB 1 0 1/pSDHSAE 1 2SS®# 
M. 

HB 1 0 l/pSDHSA4©B#5aiCBu ££©H 
B 1 0 1 fcttjl&ftftU3HPfi»6 7KOA>WBa 
6*1, £&iB# ICIB&2 ttTV>*. tMMIT 

^75>©#^««*«)6 7KT&D, ^jtsn&^H'S 
0« a#MWSt i l/T4« LT V»S !1 ttfitifr-o ft. 

[0043] 07 (a) fcn«©«*tftnffc (sastt 

1/3 0) , HtHSAtt#;?-)i7^>^nyf'f^ 
Sfrft5t0 7 (B) ©«k5ft/^->fcftD, ISfitt 
£j£Lfcga«itb Mfa?it7;P7S >Jx#£E£-rsi: 

[0 0 4 4] «(tt*6MiW*7=5>>TlJ»fllU 
ftXl"f F-;i/$SDAT (f 1 n a 1 0. 1M) 1 

0 0*C2#$!13!&. S£ffiHPLCT5g&ga£»KL 
ft. Cin*75/Rv-^X>U— fc*lt. N*S|tti5 

1 6 75yKS«©^T*<-SUfc. ft*, RBf, O 
bserved liUBRtrSSRSnfcE^JS:. P r e d i 

c t e dra^Lfce^fc^n-^n^-f. 

[0 0 4 5] K±CDJ:i*>5, *»Hte*^TN*J8K: 
Me tWIO*MiiU&»TkhJliifll7^5>t«e* 

[0 0 4 6] JBSSIEftttHB 1 0 1/ p SDHSA4 

(A J 1 2 4 9 8) tt, xxtt«mflt±ttxmmmic 

fFI£anTV»S (FERM P- 1 1 2 08). 

[0 0 4 7] ■6t6Mif7=S?> , mSHai. IMS? 
ftXl"f h-;H£l/l 0*ill*.Tl 0 0*C2»1?S 
7cSfrV\ iS*ffiHPLCJt<koT^SUfctc:5*«* 
Ki5k FJtaf^Jl^S >©3ydcSttl 5~2 Omg/ 
L/O. DTJ65&. ^HB36 1 -2 7 5 2 2 9»Ctt, 
^cHffilC*lt-5giS^g5~l Omg/L/O. D# 

S£ 2 f&fiU±|H<S> fc©T$>-5. 
[0048] 
0BM3] 

tk hjfii«7^^5 

PUB110 (J. Bacterid. 1 34 , 3 1 
8 (1 9 7 8)) t^JiB©^^^-pBR3 2 7 (G 
ene J9, 2 8 7 (1 9 8 0)) £ZE c o R I 8M4 

Tain u ^issifi?^Bop^Tiigswsgft->YhJV 

^?-pBU4 3 7 lSiil/&. PBU4 3 7 1 

y>»tt*i»r* (09) . 
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13 

CO 0 4 9] 8MOO-759- tfitfi^amyE© 

0. 4kb(Dfi*SlC#fttT*i!3, «J3-Uct 
ama s e KpTUB2 5 

.6 (Biochem. Biophys. Res. Com 
mun. 1 34 . 6 24, (1 9 8 6) ) Tti. H©ffl 
OUfiO. 4kb Hi nd I I I »i>tiLT#e>nS. 

[0 0 SO] 01014. a-755— g<D#tBC£frc 
* D #»»fcttffl D S3 n* S'jf Y ©SWWS 

(A 1 a 3 3) f>fjfi©75/KE?BRC;DNAEy!IS^ 

*nft©*ttfciflwe*©N5i0i©ii«fc, 7s/ke 

flfc*A*£fcfc<:i=-*fr1WroMJ»tt*E1IU 
*©« *«9r^ t N*J8 SrTSo^ If 5 <k 5 &7 5 / £ 

ttiifi© 7 5 J ME*I* S# A & D N AEJ3JS: fe t lit 
TOBfcl!TO**«tt*<**L&fcC*. Hap I 1 88ft 
©£&, Al a3 0Sr3-h-fSE?iJ€:GCT^5.GC 
ClCESI-rSitJCtoTlit-ONo t HWSQWAT 

[0 0 5 1] -tC"C> 01 l©«k3&'&j8DNA«Ap 
plied B i o s y s t emsHrJS©DNA-&fiKt8 
Srffl^TfPISU #1101 2©«fc51CLT*flJ3#Sfc'^ 
^-pASEClSiSLfc. pASECltiv rn§ 
Notl tSma ITttWU ffitOBflMlfirf OS' 
5S«5:¥ftflibTN5|5«#i5©aS^$!lSB*ET«)K 
LTS#. Wt*5' 5fcJ|tf«No t I cohesiv 
eT3' *«#f&IlfiS*Efc£3±3fc£j£DNATSi 
ticket, amyE©->^tM^H«)fi 

[0 0 5 2] HSAftft^XS F©tt£ 
£1*01 3IC^\i:5fc2*©£j£DNA£fls8}Lfc. 
d © 2 O ©&J&D N A t%mm 1 T*36 L fc££j£k h 
fom7)l7S.>mfc?frStS? ; 7XS. FpHSA (0 3 
#S8) &tf^5h'pUC19W>e,, ^77SHp 
UC3 3HSA£St£Ufc (01 3) . 

[0 0 5 3] ZLO^yZS. FpUC3 3HSAOii© 

[0 0 5 4] IPS. pHSASFok I tBamHIT 

TO*iW«H. 8kbBfM") ^SHSf*. 
pUC 1 9£BamHI tH 1 nd I I I TSJBrLT* 
<. C.ne>t01 3+ICSbfc2*©-&^DNAt$T 
4U3» — gTa«U e«©^7^5 HpUC3 3HS 
A£8ltgLfc. 

[0 0 5 5] £T#lC:/7X5FpUC3 3HSA£f&l 
KIMBBamH ITffiSbfc&K:? WC'S&JIL-, 
-CNo t l-V&&?ZZt\Z&iT®e,tirzl. 8kb 



8) »BB¥4-.2 1 1 3.7 5 

©Srtf-i. 777.5 FpASEC 1 £No t I, Sma 
ITJ&«LT*&7. 5kb©»rK-tfcT4»J#— 

#fc hJfilti7;^S>»ifc^77.5 Hp AMY 3 3HS 
A4T&S (01 4) . 

[0 0 5 6] tegBK.fc&k hlMTfr-fS. >©#% 
3**&S«*BfcA#l,**ttSWl A 5 1 0* 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) £±j£©:/5X$ FpAMY3 3HSA4T^D 

io h-Jvxhmiz&QBnm&i,, fi^tsiAsio 

/p AMY 3 3HSA4£^fc. 

[0057] z.<D£?\zVTmzw&m&m as i o 

/PAMY3 3HSA4i.3>hn-JPtLT^7X5 
F p BU 4 3 7 lS*T*3gfi<S««clA5 10/pfi 
U4 3 7 1 t©W**h'J^h>, »SX*X, NaC 

1, *«>*atr»«-r3 7t:-es»*«uft. 1 

4, 16, 18KHT*i«S^'J>i'US«± 

i*« l l ■f"3iBR«5EI^ n>^>y?>tex# 
y h bTffik FjtifS7J1^5 >tt«:£fflV>TF s> h-f A 
20 ;-fOyy-1>>t&ftte?1itZ.Z. 0 1 5 K^T*? 
IC. bh*»7*:73>iW*fc#t&4j«l/rv»fcca: 
jWStBSttft. &*3. ra0«K:*V>TS tandard 
s «. SI GMA©E ssent ialgloblin 
free HUMAN A 1 bumi nSffl^fc. B 
rothfflttflclJ, MS^^hLfc. 0*01. 

2, 4, 5 ©fiUlCli 1 A 5 1 0/pAMY 3 3 HS A 
4£, 3, 6©fi:B(CKlA5 1 0/pBU437 IS 

[0 0 5 8] J£SS«Eft«U A5 1 0/PAMY3 3HS 
30 A4 (AJ12493) tl A5 1 0/pBU4 3 7 1 

(a j 1 2 4 9 2) «. nj^Rtu&njmftffifc 

5fe$nTVi-5. -t©»K»^tt, 1A5 10/PAM 
Y3 3HSA4OTERMP-1 1 2 0 7T, 1A51 
0/pBU4 3 7 1*«FERM P-1 1 2 0 6T?* 
•5. 

[0 0 5 9] 

[H3E094] 

[^^t hJh«i7^5>3ae?©«MB 

®&?<DW>Wr 

40 mm\ tra«©i«sfc*frs#a:L**»6aEe?©K 

frfcfT^fc. k FjMS7)k/S>©7S/&EW;Mg» 

©xifti:«fc-3Ti83K$ftTir>5ai, -ensws^ic^b 

-f-3©«8a*** (FEBS LETTERS 5_8, 
1 34, (1 9 7 5) , Nucleic Acids 
Research 9., 610 3, (1981). Pr 
oc. Natl. Acad. Sci. USA, 7_9, 7 
1. (198 2), J.Biol. Chem. 2 6 1 , 
6747. (1 9 8 6) ) . 

[0 0 6 0] *&Wmt>\Z. -«ICDNA©E5»J**» 
50 S^7S/K©E3«J^565«kr)fc€Stt*^^t# 
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(9) 



W4-21 1375 



15 



16 



5d««»'b««tt3J«)(V»tfl»fU J. Biol. Che 
m. 2 6 1, 6 7 4 7, (1 9 8 6) IZ«S3^afc75 

[0 0 6 1] 3>Ka-^S^T75y»EJ!l*6St 



»Wi*ffV». DNAB5i©«B«DR»£fls*lx&. 
[0 0 6 2] *«0RilE5ife3>Ka-^O***!»tt 

[0 0 6 3] ^©RlUfclfif TOJ 
[0 0 64] 



[S3] 



TTT'Pbc 1( 
7TA-L«D 0( 



TAT-Tyr 0 



OOS) 




TCA-Sar 1( 
1CG-S«r 0( 
CCT-fro 0( 
CCC-Pr« 01 
CCA-Pro 1( 
CC6-Pro23< 




7AG-«»» 0 
CAT -Ills 0 





iCft'Ihr 0! 
ACG-Thr 0 
CC7-Ala22 


• OOF 
.0055 

3741 


BCA-A 


a 9 




MM; 


i 



CGA-ArxU -17! 



CGG-An 0 
ACT-$«r 0 
AGC-Ser D 
AGA-An 0 
AGG-Ari DC 



3« . - 

GGT-GIv 9 ( 1 



nr 

.00!£ 

.oox 

00* 
00* 
OOjt) 



GGA-Gly 01 
GGG-Gly 0( 



&nft^>^-r-f >03-HT*« 

_2, 1 54 1 (1 9 8 3)). ±E©*5ICS^ 

7TT-Pfce21 

TTA-Uol 
TT0-Loil2 
CT7-Uul7 
C7C-Leu 6 
C7A-Uu 4 
CTG-t^r 



>*3-H-r«XifV>aK»ODNAEyilfct)ViTBIC 

[0 0 6 6] 
»4] 




[0 0 6 7] ST* HI 6ICSL&E5«fc*^T, 
l:*5AAGCTTOHindI I I {$&l3fi£rF>til3S 

[0 0 6 8] Fok I ttBMBtt®9S£/l 3JgS 

(±mm/Tmm) 3' «Mt^OT> 
m2<b&o\z7*;mwM<o5 y \zmmvxm<^t\z 

[0069] &&Httoc!)mmizm\,*zMmm*nH 1 

nd I I I, Kpn I. Sail, PstI, Xba 



1, SphI, BamHIilfc, 2in&G>B**TG>« 

[0 0 7 0] DNAOftf^ 
40 fSff-LfcDN ASJ3&J (01 6) £B 1 S<D&0\Z7y>f 
* > b \Z&H Applied Biosys tern 
sttODNA-&jSE«SfflViT4^©7 5y^>h©W« 
6***75^ M* (Tetrahedron Le 
tters 2_2, 1 8 5 9 (1 9 8 1)) Iz&fy-Z: 

[0071] m&?(pm& 

£j£LfcDNA0 2 6 0 nincD®5fca£^£LTi8K£ 
ft^Lfc^lc, l @©»frcft 10 0 fc!n^;V£ffl^ 
fc. H17, 1 8K*bfcllB»»*C800^ny^C 
50 tott, ft^ny^^«|ffi-ra«»rM-<OP«*7=:-iP 
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(10) 



#51^4-2 1 13 75 



17 



[0 0 7 6] IIS, 2 0mM Tris-HCI 3 



18 



UC 1 9fc*D— 9a—>ltVtc&'7ny!; OmM NaCl 0. 5M EDT AKy77-\Z& 

©DNAiE^Sr-^x^^vft (Science, 2J. St, 0. 2 5mg/m 1 U l/^-ATO'C lRtm&S 

4., 1 2 0 5 (1 9 8 1)) fcJ:oTil>&<i%2Efc ft. flWftWftlfc. RttSttaBttttt. 2 OmM T 

t)fcoTSlKUfc^. S^a-yi?©»fH-£PSLfc. S)C ris-HCl 30mMNaCl 0. 5M EDT 

fc&Brfr&l « gtpUC 1 8SfcttpUC 1 9»1 y AA«y 77-lCT«c#, mfigitU 1 OmM EDT 

gSfflWT7-fy-: ^3>£frV>, ^0^1, 2, 3 A^SttSKSU Sl^ii^tLfc. 

t^D<y^4, 5t, yn^^6, 7, 8t*-?-n-?n [0 0 7 7] 07 (A) BHB10 1. HBlOl/p 
Sigbfc^M^ny^SpUC 1 8£fcttpUC 1 9 10 SDHS AE 1 2 0^®#S[6S.l^jSl(SBi^£SD S# 

II^D-MfcLfc. g&lC 3 ^©^HW^n 1 y U7?U^7S F®§Ufc»)L>&0T;&S. BfOl. 

gipUC 1 9*51 it g£fflt>T5-ry-~>3>£ff 2, 3. M©&^«OT©SD-C;fc*. 

±7Dy££gi8LfclW©a^£^?n^XS [0 0 7 8] 

HpHSAE22:^Lfc (@31 7) o 1. HBlOltl^Ifl 

[0 0 7 2] 2. HB 1 0 1/pSDHSAEl 2^S#10 

mmms] [££&t hjfaff7;v^s >ite^ ©*n 3. hbi 0 i/ p sdhsaei 2mm% 

wvo%% (i) ] m. #Tgv-#- 

iItUffi*i4i:^til2rffl^T0 5fc^-r«k5^-&^DN HBI 0 1/pSDHSAEl 2©M#gafc«, 1g± 

ASMlfc. fcfc. ^0«P. SD«'J#7-2>«g-&BB ©HB 1 0 1 \Z\t% i otlti^ft = HkWl 6 7 K©/"?> Hrt* 

&£*t. ^iccco^DNAt^e^^ufcy?^ a? ga&n. -enns, see^fcuuRSftT^*. tfifii 

5HpHSAE25^7X5HpT13s (Nco) ffl7;^5 ^©^^fgBiKje 7 KTife 0. ^JgSft&ft 

(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) ^©SEa^Sfii LT±J&LX^Z£tifit>ft?tZ. 

t^c.01 9fc^-r<fc5»CfS3iy5XSKpSDHSA [0 0 7 9] 07 (A) tE«©mSlfcl!l& (SSfi« 

E 1 2ffr£Lfc. fc*. ^5X5 FpT 1 3 s (N c 1/3 0) , MHSAJtrCfi^^Dyf-f^ 

o) B. matBK«4feX3KW^eflCffft*nTViS £fTfc5iE7 (B) ©iSfcn^-XcfeD, Hfcitf 

#&«HcAJ 1 2447 (FERMP- 1 0 7 5 7) * £j£L&S£H:ftfc hifaflTJW^S >&i#tE.fotZ> Z 

[0 0 7 3] :cDSS^5X5HpSDHSAE12® [0 0 8 0] 6 M&K^Xi^T-oJtg-lfcU 

HS©i¥ifflB£AT©iiOT$^>. B}%, pHSAE2£ ^XU-f h-^JOAT ( f i n a 1 0. 1M) 1 

Fok I iBamHIWIiU (•&{£ 30 0 Ot 2 2»ffiH P L CT-SS&£6£*ii»U 

mm fcPSTS. pT13s (Nco) £C1 ©7=/KEW^Se^fciC5. 08©«k3tr, WKfc 

a ItBamHITMU ±#^©©rfr (trp^ 1 6 75 yiS£*©£-G5i-&L;fc. fcfc, IQH*. O 

D€ — ^ — , S*-*— , 7>K ->U >Hft3t&f bserved telg IB KSgS P r e d i 

£$tJ*S2. 6kb»)t) MUM'S. r©p#tB5 c t e dfifSLfcEJiJ^^nst. 

fc*Lfc£&DNA££T4U;tf-*?T5^-v'3> [0 08 1] &>±<OZ£fr<?, *»«fc*HTN**fc 

LTpSDHSAEl 2£«&Ufc. Me t SS©#iDl/&^Tt hjfilfST^S >S««t« 

[0 0 7 4] i©i5lCLT*enfc^5X5HpSD IC^f^C 

HSAE12B, trp^D^-^ ^V-^-© [0 0 8 2] J&SS6&ttHB 1 0 1/pSDHS AE 1 

«TF. Me tSSC£S&l!HSA#iM8iiiiBU&ga 4? 2 (AJ 1 2 57 6) It I&&ffi&*&£fel£W§S0T 

*SB|-J'*J:5Km»SnT*D» IcSFSfcSnT^* (FERM P-1 1 8 04). 

tUTt r pA*-5*-*-**ATV»*. [0 0 8 3] liSS 6M^7Xv>>T-*JJ8fc&, lMv> 

[0 0 7 5] X\Z£0%m75XS. Hp SDHS AE 1 ft^V-f h-Jl^l/l 0 jfc&D AT 1 0 Ot^Tjl 

2Tjra*<JBV»Bft**^KS>*AtS*jB^T*JI 7c£ffV>. 3»fflHPLCIC«k^TSfiL&tr5*«tl 

gHB 1 0 lflcSJBftCftL. ^Klte&flcHBl 0 1/ IC<k5fc hltm7)l7$.><D 1 5~2 Omg/ 

pSDHSAE 1 2&#&. £ ©#££5010-7., H# L/O. DTfeofc. &mVB6 1 - 2 7 5 2 2 9 ICB. 

X**. KHiPO., NH.C1, MgSO., CaCl *B§gtC*>tt-5^iS£jS;fi5~ 1 Omg/L/O. D# 

t;S'5>B 1 <£^tJffiffiT«^Lfc„ i£^PBi6&4 B*snTV»*. *«Wfc**ffeJ«tt. ZOMX&A 

KOTM >F-)V7J"J;i'KlC«k-&SS^S*nt, fig^ fi€2fg£t±±[iI*fc©T?*5. 
»1 5BW««L&tC5, ■*l'9te»fi3B«4B8UTl» 50 [0084] 
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19 

[3*08*16] 



(id 



®H¥4-2 1 13 7 5 

23 



[0 0 9 0] pHSAE2SFokItBamH 



pUBllO (J. Bacteriol. 13 4 , 3 1 J, pUC19SB amH ItHindl I ITSOWrb 

8.(1 9 7 8)) i^IBCD^^-pBR3 2 7 (G Tfe<. £0 2 0 tpl^Ufc 2*O^SDNA £ 

ene 9, 2 8 7 (1 98 0) ) tSEcoRlSt £T4 »J#— t?T3fcU §W©:?y7.5 FpUC 3 3 

-cafcu ^ffiBtttms©n*T«sipjiE^->^ HSAE£«fgb?c. 

^^-pBU4 3 7 1 fcfcj&bfc. PBU4 3 7 1 [0 0 9 1] ^T&tCT'yXS KpUC 3 3HSAES 

-»BJ't££& j rr5 (09) . w v^tno 1 1 Tjasrs::tic«kt)T#e.nfei. 8k 

[0 0 8 5] fi?I©a-7S7- t3fi£^amyE© b©BfM-t, KpASEC 1 £No t I , Sm 

5^ 0-755- tfro&^ttfifclC&gfcg&tftt, *?J alT»!Ufffc7. 5 k b©Brtf-££T 4 'J 13— If 

0. 4 kb®ffi«JC#ffiUT*D. *KK/3-l ac t */BV>Tig-&3lt-;fc. rckSfcbTff £>nfc:7y7.5 

ama s e £ttg®T#«S.-r*:77X5 KpTUB 2 5 Ftfk hiilft^T/S ^ft&T'yXS K p AMY 3 3 H 

6 (Biochem. Biophys. Res. Com SAE2T&S (02 1) . 

mun. 1 34 , 6 24, (1 9 8 6) ) Tit. ZIOft [0 0 9 2] ttCTfcJ:Sb h 1^37^75 >©#» 

«#0. 4kb Hi nd I I iSifrtUT^&nS. Sit ft&imiCAf 5tt?fl A 5 1 0» 

[0 0 8 6] HI 0«, 0-755- t£<MHBCii>3RT (J. Bacteriol. 1 6 5, 9 3 4 (1 9 8 

*0»»^}C««OKSn*v'^Jl"<^HOD«»f^ 3)) S:±^©^9X5HpAMY3 3HSAE2-C^ 

(Al a33) #jE©75/&E^JRtfDNAE?!l£jK # n hj4l;:«fc9^HI£ftU J&K£&8:1 A 5 1 

«3t©^>'n ; >H©3te ; f-^fiE^J*btt 0/pAMY3 3HSAE2S#&. 
S^;P^:/^K«^©i&&l£*&T£fc©tCli, W [0 0 9 3] C©i5»CUT#&^Se»t*l A5 1 0 

Bf^©iSiIi:eW3ie : F©N5|5®©itSlC, 73/gE /pAMY3 3HSAE2 t3VhD-;i/t 1^X^57. 

J«S«A*i:*:&<:i=-*&*H»*«ttSE«U 5 KpBU4 3 7 1 ttr*-«*X68M* 1 A5 1 0/p 

*©W&«l«ji*iN^&T£:3&tf*£'3fc75,'» BU4 3 7 1 tOSJSh'J^hX BSI^. Na 

EW*3-M-*'&aDNATatW*fc*fr». C U *-tf-f>t*tt«»T3 7"CTfiS«Sll/&. 1 

#jfi©75^KE?!I*^^ASn5DNAe?!iS'btlC 4, 16, 1 8^rflTiSS5SS:1)->7''J >^U «S± 
Bllg*®IIS»Sie8fit&^l8bfctC5. Hap I I 8?{£ 1 w 1 ~fr> 1 @Rt;5 @:M >7y XCXtf 

©tt&, A 1 a 3 0£3-FT'5E?9'£GCT#>'&GC y hLTftfc hllilf*7JK/5>$WfcSfl3V»TFy M A 
ClCg*l-r5JltlC«koTlit-©No t 50 / 7n y x-f >^£fTfcofc£;i3> 0 1 5 iC^fiS 

[0 0 8 7] -t^T, 01 l©<k3&-&j£DNA&Ap tfiiBSnfc;. ^WC&^TS t a n d a r d 

plied B i o s y s t emsi£JS©DNAfjf£l8 sli, SI GMA©E s sent 1 al globl In 
fcffll^T^SU &IC01 2©<fc5tttTiJUB#ifc'^ free HUMAN Al bumi nSfflUfc. B 

J>-pASECli£lSl/&. pASECltt. r o t h©&Blc;li, J§ifcS:X#y h Lit. 0<P©1, 

No t 1 tSrna I THOWU ^©eWJSe^-WS ' 2, 4, 5 O&gtCte 1 A 5 1 0/p AMY 3 3 H S A 

3W*¥»flSl/TN5tE«M*a£oaS34*H»*E7MBIIf E24, 3, 6©fig(Cttl A5 1 0/pBU4 3 7 1 

L-T*^. mm* 5 ' *Sg#N o t 1 c o h e s i v ^n-fnx^y hUfc. 

et3' 5^a*t«fE»#Ete-&5«t5^'&*DNA-Cil [0094] 8?R£&I*1 A 5 1 0/p AMY 3 3 HS 

iTrSitlCfc^T. amyEffly^KT'fHM 40 AE2 (A J 1 2 5 7 8) £ 1 A 5 1 0/p BU4 3 7 

Atft«oi«aet*n8[!*a*sLfc3Be?t«i»-r* 1 (aj i 2 4 9 2) \t> xms.mvm2itoxm&tm 

rt*iT€S«fc5Ca^TVi5. KffK$nTH*. -t©SK#-9B, 1A5 10/PA 

[0 0 8 8] HSAgg^S POWg MY 3 3HSAE 2i 5 FERM P- 1 1 8 0 6T. 1 

ST0 2 0tCSt\fc5ft22i£©-&|£DNA£<e§iL;fc. A5 1 0/pBU43 7 ltfFERM P-112 06 

jfafS7;^5>©G^2:^tJ^7X3 KpHSAE 2 [0 0 9 5] 

(01 70M) R^775HpUCl 9 75 [*JSfis|7] t hM87;V:/S >£f£?©*II 

HpUC3 3HSAES:ffl^L.fc (02 0) . ttT©5S§! (2) ] 

[0 0 8 9] uffl^SKpUC33HSAEOH *B§KT©fc5 1 r>©^^y X = F£0 2 2 ©«k5 \Z 



-593— 



21 

Hp SDHASE 1 2©t r v Af-S.*—$'-Z^tS 
0. 3kb BamH I -H i n c I I EgrM-^pHSG 
2 9 9©BamHI-Hi nc I I IK RrSiSU p 
KT 9 l£#f£-r-5. ^KpSDHASE 1 2©t r p 
•Jnt—p-Z^tsS 0 b p EcoRI-Clali 
M-t, tHjtotST^S^fe^^tri. 8kb C 
1 a I -BamH I 8t>*-££pKT 9 lOEcoRI - 
BamHI^ HcSSSU S6<)©^5X5 H p KT 9 
lHSAE4£?§;fc. 

[0 0 9 6] ^IC^O^y^^S HpKT9 1HSA 
E 4 T«»J: < JBV»Sft«*^K5?SAtt*JBV»T* 
IfHB 1 0 1 U ^®e^«cHB 1 0 1 

/pKT9 lHSAE4£*§fc. d©tfc£f£&Sfli 5 

[0 0 9 7] glSsfl5<!:|f£ICS®a£S!KU H*Ck 
hl6lfil7;V^5>©3S*S:?fofea:C:5, £j£SI*8 0 
~9 0mg/L/O. DTa&t), £2S0<I 5 <D£f£S££ 
&tC4«£t±±lH]5fcCDT$.-Dfc. 

C0 0 9 8] HB 1 0 l/pKT9 1HSAE4 (A J 
1 2 5 7 7) tt. XJH^BM£*XJHPHfOfiC*K£ 



(12) ft§l¥4 - 2 1 1 3 7 5 

22 

tlTV>« (FERM P-l 1 8 0 5) . 
[0 099] 

SkbJM»7;P^S>SfiSS-a-5*«WJ4, cDNA 

fr^TffifcTSgfcfc©-?**. 
[0 10 0] 

io usmm : 1 

EJfl©g3 : 1 7 8 1 
E5»J©SJ : 

sg©g: -$sa 

M*ns>-:jt»i* 

E*J©«8i : fl!J©«SS -afiEDNA 

E5fl©#a 

t$a&X1"IB-^ :cleavage-site 
#&ttK : 2 1 . . 2 6 
#aSrSW£t&*^ : S 
2> E?fl 

[0 10 1] 



(13) 4WW4-2 11375 

23 24 

10 20 30 40 

5* AA GCTTGGGATG GAC GCT CAC AAA TCC GAA GTT GCG CAC CGT TTT AAA 
Asp Ala His Lys Ser Glu Yel Ala His Arg Fhe Its 

50 60 70 80 90 

GAC CTG GGT GAG GAA AAC TTC AAA GCG CTG GTT CIG ATC GCT TTC GCT 

Asp Leu Gly Glu Glu Asa Phe Lys Ala Leu Val Leu He Ala Phe Ala 

1O0 110 120 130 140 



CAG 


TAC CTT CAG 


CAG TGC CCG 


TTC GAG GAC 


CAC 


GTT AAA CIG 


GTA AAC 


Gin 


Tyr Leu Gin 


Gin Cys Pro 


Phe Glu Asp 


Bis 


Val Lys Leu 


Val Asn 




150 


iao 


170 




180 


190 


GAA 


GTA ACC GAA 


TTC GCT AAA 


ACC TGC CIA 


GCT 


GAC GAA TCT 


GCA GAA 


Glu 


Val Thr Glu 


Phe Ala Lys 


Thr Cys ?al 


Ala 


Asp Glu Ser 


Ala Glu 




200 


210 


220 




230 


240 


AAC 


TGC GAC AAA 


TOC CTG CAC 


ACC CTG TTC 


GGT 


GAC AAA CTG 


TGC ACT 


Asa 


Cys Asp Lys 


Ser Lea His 


Thr Leu Phe 


Gly 


Asp Lys Leu 


Cys thr 




250 


260 


270 




280 




err 


GCC ACC CTC 


CGC GAA ACC 


TAC CGT GAA 


ATC 


GCT GAC TGC 


TGC GCT 


Val 


Ala Thr Leu 


Arg Glu Thr 


Tyr Gly Glu 


Set 


Ala Asp Cys 


Cys Ala 


290 


301 


0 310 


320 


330 



AAA CAG GAA CCG GAA CGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Glu Glu Pro Glu Are Asn Glu Cys Phe Leu Gin lis Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG CTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asa Pro Asa Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Bet Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe Eis Asp Asa Glu Glo Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg Eis Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 102] 
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(14) 1 13 75 

25 26 

490 500 510 520 

TTC CCT AAA CCT TAC AAA GCA GCT TTC ACT CAA TGC TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Clu Cys Cys Gin Ala 



530. 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTC CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

580 590 600 610 620 

CAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GGT GAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Yal Ala Arg Leu 

670 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Yal Ser Lys Leu Yal 

720 730 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC GAA TGC TGC CAC GGC GAC CTT CTA 

Thr Asp Leo Thr Lys Yal His Thr Glu Cys Cys His Gly Asp Leu Leu 

770 780 790 800 810 



GAG TGC GCA 


GAC 


GAC CGT GCG GAC 


CTG GCG 


AAA 


TAC ATC 


TGC GAA AAC 


Glu Cys' Ala 


Asp 


Asp Arg Ala Asp 


Leu Ala 


Lys 


Tyr He 


Cys Glu Asn 


820 




830 


840 




850 


860 


CAG GAC TCC 


ATC 


TCT TCT AAA CTG 


AAA GAA 


TGC 


TGC GAA 


AAA CCG CTG 


Gin Asp Ser 


He 


Ser Ser Lys Leu 


Lys Glu 


Cys 


Cys Glu 


Lys Pro Leu 



870 880 890 900 

CTG GAA AAA TCT CAC TGC ATC GCA GAA GTA GAA AAC GAC GAA ATG CCG 
Leu Glu Lys Ser Bis Cys He Ala Glu Yal Glu Asn Asp Glu Het Pro 

910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC CTG 
Ala Asp Leu Pro Ser Leu aa Ala Asp Phe Yal Glu Ser Lys Asp Yal 

[0 103] 
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(15) ttRPM-2 1137 5 

2? 28 
960 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu . 

1010 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CGA CAC CCG GAC TAC TCT GTG GTT CTG CTG CTG 
Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu 

1060 1070 1080 1090 1100 

CGC CTG GCA AAA. ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC GCA GCC 

Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro Bis Glu Cys Tyr Ala Lys Yal Phe Asp Glu Phe Lys Pro Leu 

1160 1170 1180 llfiO 1200 

GTT GAA GAA CCG CAC AAC CTG ATC AAA CAG AAC TGC GAA CTG TTC AAA 
Tal Gin Glu Pro Glu Asn Leu He Lys Gin Asn Cys Glu Leu Phe Lys 

1210 1220 1230 1240 

CAG CTG GCT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr 

1250 v 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Yal Pro Gin Yal Ser Thr Pro Thr Leu Val Glu Val Ser Are 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Yal Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys 

1350 1380 1B70 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Xet Pro Cys Ala Glu Asp Tyr Leu Ser Yal Yal Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TCC 
Cya Yal Leu Bis Glu Lys Thr Pro Yal Ser Asp Arg Val Thr Lys Cys 

[0 104] 
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(16) 

29 30 

1450 1460 1470 1480 

TGC ACC GAA TCT CTG GTT A AC CGC CGT CCC TCC TTC TCC OCT CTA GAG 
Cys Tar Glu Ser Leu Yal Asc Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAC GAA ACC TAC CTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
?al Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr 

1540 1550 1580 1570 1580 

TO CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Bis Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys 

1590 1800 1510 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AM GCA ACC 
Lys Glu Thr Ala Leu Vsl Glu Leu Val Lys His Lys Pro Lys Ala Tkr 

. 1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TCC AAA GCT CAC GAC AAA CAA ACC TGC TTC GCT GAA GAA CCT 

Lys Cys Cys Lys Ala Asp Asp Lys Glu Tbr Cys Phe Ala Glu Glu Gly 

1730 v 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly leu 



ftBB¥4-2 1137 5 



1780 
ATCC V 



[0 10 5] SS^J#^: 2 
E^JOS$ : 178 1 

BFicowm: moms, ^dna 



30 



&®£S"3HB^ :cleavage- 
SFttffii : 2 1 . . 2 6 

[0 10 6] 
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(17) ®&g¥4-2 11375 

31 32 

10 20 30 40 

5' AA GCT7GGGATG GAC GCT CAC AAA TCC GAA GTT GCG CAC CGT TTT AAA 
Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys 

50 60 70 SO 90 

GAC CTG GCT GAG GAA AAC TTC AAA GCG CTG GTT CTC ATC GCT TTC GCT 

Asp Leu Gly Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala 

100 110 120 130 140 

CAG TAC CTT CAG CAG TGC CCG T7C GAG GAC CAC GTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp Bis Val Lys Leu Val Asa 

150 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT GAC GAA TCT GCA GAA 
Glu Val Tor Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu 

200 210 220 230 240 

AAC TGC GAC AAA TCC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asn Cys Asp Lys Ser Leu lis Thr Leu Phe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

GTT GCG ACC CTG CGC GAA ACC TAC GGT. GAA ATG GCT GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Bet Ala Asp Cys Cys Ala 

290 , 300 310 320 330 

AAA CAG GAA CCG GAA QGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp 

340 350 260 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Tal Asp Val Vet Cys 

390 400 410 420 430 

ACC GCA TTC CAC CAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe- His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glo Leu Leu Phe 

[0 10 7] 
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(18) 

33 34 

490 500 510 520 

TTC GCT AAA CGT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG GCG 
Phe Ala Lys Arg Tyr Lys Ala Ala Pbe Thr Clu Cys Cys Gin Ala 



4-211375 



530 540 550 560 570 

GCT CAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

530 590 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCI CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GOT GAA CGT GCA TTC AAA GCG TCG GCA GTT GCG CGC CTG 
Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA CTG TCT AM CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glu Phe Ala Glu Tal Ser Lys Leu Val 

720 730 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC GAA TGC TGC CAC GGC GAC CTT CTA 

Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu 

770 780 790 800 810 

GAG TGC GCA GAC GAC CGT GCG GAC CTG GCG AAA TAC ATC TGC GAA AAC 
Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn 





820 




830 


840 




850 • 




860 


CAG 


GAC TCC 


ATC 


TCT TCT AAA 


CTG AAA GAA 


TGC 


TGC GAA 


AAA 


CCG CTG 


Gin 


Asp Ser 


lie 


Ser Ser Lys 


Leu Lys Glu 


Cys 


Cys Glu 


Lys 


Pro Leu 




870 




880 


820 




900 






CTG 


GAA AAA 


TCT 


CAC TGC ATC 


GCA GAA GTA 


GAA 


AAC GAC 


GAA 


ATGCCG 


Leu 


Glu Lys 


Ser 


His Cys lie 


Ala Glu Val 


Glu 


Asn Asp 


Glu 


Met Pro 



910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Pbe Val Glu Ser Lys Asp Val 



0 10 8] 
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(19) ^51^4-2 11375 

35 36 
960 970 980 990 1000 

TCC AAA AAC TAC CCA GAA GCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Het Phe Leu 



1010 1 020 1030 1040 1050 



TAC 


GAA TAC GCT 


CGT CGA CAC 

w A vun WAV 


CCG GAP TAP 

wv»U vinls InKf 


TTT 


fyrtz CTT ptp 

yiw vll Liu 


CTG CTG 


Tyr 


Glu Tyr Ala 


Arg Arg Bis 


Pro Asp Tyr 


Ser 


Val Tal Leu 


Leu Leu 




1060 


1070 


1080 




1090 


1100 


CQC 


CTG GCA AAA 


ACC TAC GAA 


ACT ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


Leu Ala Lys 


Thr Tyr Glu 


Thr Thr Leu 


Gin 


Lys Cys Cys 


Ala Ala 




1110 


1120 


1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


CCA AAA GTG 


TTC 


GAC GAA TTC 


AAA CCG CTG 


Ala 


Asp Pro Eis 


Glu Cys Tyr 


Ala Lys Tal 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 


1180 




1190 


1200 


cn 


GAA GAA COG 


CAG AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


Glu Ash Leu 


He Lys Glu 


Asn 


Cys Glu Leu 


Phe Glu 




1210 


1220 


1230 




1240 




CAG 


CTG GCT GAA 


TAC AAA TTC 


CAG AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glu 


Tyr Lys Pbe 


Gin Asn Ala 


Leu 


Leu Val Arg 


Tyr Thr 



1250 . 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Val Pro Gin Val Set Thr Pro Thr Leu Val Glu Val Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TCC AAA CAC CCG GAA GCG AAA 
Aan Leo Gly Lys Val Gly Ser Lys Cys Cya Lys His Pro Glu Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg llet Pro Cfs Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 

Cys Val Leu Eis Glu Lys Thr Pro Val Ser Aso Arg Val Tbr Lys Cys 

[0 10 9] 
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(20) 

37 38 
1450 1460 1470 1480 

TGC ACC 6AA TCT CTG GTT AAC CGC CGT CCG TGC TTC TCC GCI CTA GAG 
Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Clu 

1480 1500 1510 1520 1530 

GTT GAG GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
7al Asp Glu Thr Tyr Tal Pro Lys Glu Phe Asa Ala Gin Thr Phe Thx 

1540 1550 1560 1570 1580 

TTC CAC GCC GAC ATC TCC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Eis Ala Asp lie Cys Thr Leu Ser Glu Lys Clu Arg Gin He Lys 

15S0 1600 1610 1620 1630 

AAA CAG ACC GCT CTG GTC GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Git Leu Val Lys Eis Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCC GTC ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Tal Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GGT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly 

1730 % 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gls Ala Ala Leu Gly Leu 

1780 
ATCC 3' 
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[01] *BW*SjWRW-U *Rfc*&*LT**L 

[033 mte?*<DMmmm&&<D&mz7x? bit* 

[04] H4AttthJHIl7J^S 

£1*>S3&3STBIT*£. 04 Blik hMKTJV^^ 
>afifl«*©fc», DNA^atf^lfcDNA* 
^7-070^^4, 5 6S"fHT**. 04Ctet 
Mh»7J^5 DNASjSIT'd 
J«LfcD N A*U rfT-CD^D y £ 6 * 6 8 fe«THT 

[0 5] «MSUfckhJhfll7^5>«*»*C!)58a^ 

^^-fc**rr*&ftK:ff«ufc-&jatDNA&^rHT 

[0 6] ««Ufcthjlifll7^5>**»«T5Sil-r 
So ^5XSHpT13S (Nco) 14* *B§S 



[07] *U7^U;V75F«il»»Ba^xX^> 
^nyr-f>yHT»-6. mK3fr«ft2: (A) ttSD 
S#U7^U;i/75HSa*»ft, 
?W^«*»ftLftHT»*. £fc (B) B (A) © 

i/3o*cDae*ffi^TH«©«ft»ui«, ywo 

tyx^^L&BT**.. B+©1. 2, 3, MOK^ 



1. hbi o l^M^aa 

2. HB10 1/pSDHSAE12iIMe 

3. HB10 1/pSDHSAE12lSI» 

40 [0 8] »«waaeo75yaEJ9S3S-rHTr»*. 

Observed li*Rfc«»3n&Eak P r e d i 
c t e dttTOUfcEWSST. 
[0 9] ->t hMi7^-pBU4 3 7 1 (Oii^t 
0T&3 O 

[010] a-7*y-v<D$m\z&mr&vftmmz 

(A 1 a 3 3) ftiE075yaEW»tfDNAE5lt« 
"T0T*So fcHJtt, Al a3 3*3-H-r-5E 
W*GCT^6GCCIC«»i"*CltlCJ;oTNo t I 



50 
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39 

To 

AS^tWC**. 
[01 2] M^^-pASEC 1 
[013] pASEC UC»«rrSfc6CDkhJlafll7;U 

H p AMY 3 3 H S A 4 «Bt$^. 
[015] 1 A5 1 0/pAMY3 3HSA4£fct*l 
A 5 1 0/pAMY 3 3HSAE2SS1A510/P 
BU4 3 7 10*114, 16, 1 8^Ki©«*±ff 
1 a 1 *lE2fctf5E:M n>^>^^>lcx#^ h 

T$>£a Standards!! SI GMAC5E s s e 
ntial globl inf ree HUMAN A 
1 bumi nftJBWfc. B r o t hcoftSiCte* 
7#yhLfc. B+01. 2, 4, 5 0fi«lCttlA5 
1 0 /p AMY 3 3HSA4£fctel A 5 10/pAM 
Y33HSAE2£> 3. 6 c&figlcte 1 A 5 1 0/p 
BU4 3 7 1 ft*n*n^#y hbfc. 
[01 6] *&B*&«qUffU £&tC££j£LT*0S 
b&, thJkfll7;^5>«3-H-r*DNAEJB*S 
•f0T££. 

[017] B^^oanBBaKOttoEBesrBTft 



21) »B?4-211375 
3^«tt?D-;irO{Wfc RtfpHSAE2# 

mi 8] 01 8A»t nni7jv^s>aer*Mio 

fcft, DNA^jSi^*LtDNA*Ui7-O^D 
yir 1*6 3 ««TBre*«. 01 8Bttt hlfiL»7JI/ 

y5>ae?*aso&», dna^^t^u^dn 

A^Urfv-co^Dv;^4, 5«S%fBTft«. 018 
ClitbJ*lfll7;^5>aep«»Ofcft, DNA-&S 
10 «T^riELfcDNA*U^V-0^ny^6*6 8*« 
T0T2>3o 

[019] «|||SUfchhJli«7J^5>ft*BBT*S 
T^^^X^ KpSDHSAEl 2 <D*»^JB*«1-B 
T2&£o ft£> ^75HpT13S (Nco) B, * 
lit r p^a^^-"^m^^7X5 

[0 2 0] pASEC 1 bhUTto 

[021] tMkfli7;^s>*ttWPc»»-r*fc» 

20 FpAMY3 3HSAE20*»BT»S. 

[02 2] BBUfctMhii7^3>**BBT5BR 
T^^^X^ HpKT9 lHSAE40«SI^JB**-r 

0T&5, 



[01] 



,• AACCTTCGCA- TCCaCGCTCA CAAATCCCAA CTTOCCCACC 

C A A A A CTTC A AACCCCTGCt' TCTGATCGCT TTCCCTCACJ ^TCCCCCTTC 

OAGGACCaCG TTAAACTCCT AAACCAACTA ^CCAATTCJ CTAAAACCTG "TACCTCAe 

CAATCTCXAC AAAACTCCCA CAAATCCCTC "CACCCTCT tJOOTGACAA 

CTTGCGACCC TCCCCCAAAC CTACCCTCAA ATC GCTG ACT CC TCCCCt AA "ACCAACCC 

CAACOCAACC AATCCTTCCT TCaGCACAAA CACCACAACC "AACCTOCC 

CCTCCCCAAC TCCACCTAAT CTOCACC^A TTCCACCACA *«AACAAAC ^TCCTCAAA 

AAATACCTCT ACCAAATCCC ACCCCGTCAC CCGTACTTCT *C0CACCCCA ^TCCTCTTC 

TTCOCTAAAC OTTACAAAGC AGCTTTCACT GAATGCTCCC ACCCCCCTGA CAAACCGGCA 

«CC«C?CC CCAAACTCCA CCAACTCCCT. CACCAAGCTA AGOCCTCTT* TCCAAAACAC 

C CTCTOAA AT CCCCTTCTCT CCACAAATTC CCTCAACGTC CATTCAAACC GTGGGCAGTT 

llltllSS CCCaHcCTT CCCCAAAGCA CAATTCCCAC AA«CTCTAA ACTCCTTACT 

CACCTOACCA A ACTTC AC AC CCAATGCTGC CACGGCCACC TTCTACaCTC CCCACaCOAC 

TCCCCAAATA "CATCTCCCAA AACCAGGACT CCATCTCTTC ^AACTGAAA 

gaItcctocc AAAAA*CGCT c ctccaaaaa tctca-ctgca tcccacaact. 

'CAtlrCCCCC CCCAt<rTGCC CTCTCTGCCG CCTCACT-TCC TTCAATCAA* 
A A A A A C T A C C CACAAGCAA A AOACGTATTC CTAGGTaTCT TCCTCTACCA 
• CCACACCCCC ACTACTCTGT CCTTCTCCTO CTCCGCCTOG SaaaAACCTA CGAAACTACC 

llitt'sl™ g"g«cacc goctgaccca.caccaatgct -ccaaaaGt cttcoacoaa 
ttcaaacccc tgcttgaaca accccaOaaC ctgatcaaac ^aactccga 
cagctgcctg aatacaaatt ccaoaacgct ctoctgqttc «tacaccaa ^"TACCC 

CAGGTCTCTA CTCCGACCCT CCTGOAACTA TCCCGTAACC TC CCTA AACT "CCTCTAAA 
TGCTGCAAAC -ACCCCCAAGC OAAACGTATG CCCTCCCC.CC-AACACTACCT ^CCGTCCTC 
CTCA^CCAGC TGT6CCTTCT GCACCAAAAA ACCCC&CTTT CTCACCGTCT AACTAAATGC 

iVcV*i™i it*****™ s:;:s£5 

TACCTACCG A AACAATTCAA CCCACAAACC TTCACTTTCC ^««GACAT "CCACCCT* 

tccgaaaaa c aacgccacat caaaaaacag accgctctoc tccaactcct 

CCGAAAGCAA CCAAACAACA ACTCAAAGCO CTOATGCACC ACTTCCCAGC TT . «TA5*« 
VAXSIZ AACC1G A CCA caaa'p AAACC JCCTTCCCTC AACAAGC^A aaaactcgta 
CCTGCG7CTC ACOCTGCACT CGCCCTOTAA +GATACCATC .1 
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[02] 



1 

AioAlsHisLysSerGluVslAlaHlsArtPheLysAspLeuGlyClu 

aagcttcggatggacgctcac Iaaat cccaacttgcccaccgttttaaacacctgggtcag 

TTCCAACCCTACCTGCGA GTGTTT A|GC CTTC A AC G CCTG GC A AAATTTC TGG AC C C ACTC 
Fo*f = i| = tt 9 <SL ft) « « 



[S3] 



[05] 



100 200 300 400 500 



SD 



Mel Asp AU His 



rtndHI 

Kpnl 

Pstl 

Xbal 
Sphl 



5' CGATTAGTAAGGAGGTTTAAAATGGAC6CTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



CI B I cohasiva 



Fok 1 cohesive 



4 6 
2 5 " 7 
3 ~ 



123 



45 



678 



pHSA 



[07] 



• (A) (B) 

M123M M12-3M 



II 1] 



94K — 
'67 K — 
43K — 

30K — 

20K — ' 



Not I 



Sac I Stnal EcoR I 



5 ' c c c c |c g cc c i' c g g a g c t| c c cb c g |a a t t c 

• C G CCG C|C G C Cfr C G AC G G|C C C TT A a|g AG C T 
Hapll cohesive £»\ I cohesive 
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[04] 



Hindu 

AC(JTCCCATCCACCCTCAI^AmCAAmKCCMCGTmAAACACCT(»nrCllCaAA 
ACCCTACCTCCGAGTCmACCOTCAACGCCTCCCAJW^ 

AACTTCA A AGCGCTGGTTCTGATCGCTnCG CTCA GTAC CTTCAGCAGTGC CCGTTCG A GCA 
TCCCtoCCAACACTAGCGAAACCGACTDaCGU 

IXACCnAAACT{XrrAAACCA/CTAACCCAATKCCTAAUCnT}CCT/\CCTCACCj\ATn , CCA 

TrCACCAnTCCT7CAn«CT7AACCCAnTTMACCCATCCACrecnAG Pill 



SphI 

CnCCTGCCLUACTCCACGAACTCCtrrCACCAACCTAAGCCCTCTTCTGCAAM 
CTACCCACCACCCCnTCACnGCTTCACCCAncmCCAnCCCtACMGAC L I I I fCT CCMG 

CACCCTCTCAMTCCCCTTnCTCCACAAAnCCCTC^CCTCCAnCAAJlK 

ACmACaCAACACWCTCTTTAACCCACmCACCTAACTTTCCWCCCCTC 

GTGGGCAcracccccattimcBHTrccctu^^ 

AACCCCatACAreCTCCCCAAKCCmCCTmAACCCTCTTCACAGATrTC 

aaAAACTCCnACTCACCTCACCAAACTTCACACCCAATCaCCCACCCCCACCn . XbiX 
ACCAATCACTGC ACItCTTTCAA&WGG CTT ACGA CGCTCttCCTCGAACATC 



Pitt 

• - GAAAACTCCGACAAJITCCCTGCACACC^ 
ACCTCTTmACCOCTTTAGKACCmaXACAACCCACTl^^ 

CAAACCTACGGTCAMIXCCTGACTGCTCCCCTAAACACGAACC&GUCCCA 
CCaCCCCCTmCAIGCaCmACaACTGACGAKCGAmGraTTGGCCnGCCTTGC^ 

TCA^CACAAAUCCACAACCCCAACtTGCCCCCCCTDCTTCCTCCGGAAC U\t 
AClLUGGAACTtCTGTnCTGCTGTTGGGCnCGACCCCCCCCACCAAGCAG 



ZbBt 

CTACAGTG(XCA<aCt^CTGtCCACCTGCC<U^ 
TCACCCCTCTCCTCCUCGCCTGCACCCCmATCT^ 



^0 v 9 3 
Sail 

TCC AC GTA ^TCTGCA CCCCAnCCACCA CA ACGAAC AAA CC7TCCTG AAA AAATAC 
CCAmUtCTCCCCTAAGCTCCTCmCTTCTITOAJWGACTTTmATC 

CTCTA CCA AATt CCACC C CCTC ACCCCT ACTT CTAC OCACCGG AA CTG CTGTTCT7CG - 
mCCCTGCCCCAITCGCUTGAAGATCCCTCCCmCACCAC^^ 

nAAACCTTiCAAAGCACCmWCn^TGCTCCCACXXGC^ 

ATCTnCCTCGA^AITrCACnACCACCCTCCCCCGACTGTTTCCCC Sjhl 



nCnCTAAACTGAAAGAATGCTGCGAAAAACCGCTGCTGGAAAAATTrCACTGCATCGCAGAA 

TTGACTTTCTTACCACG t Nil Ib GCGACGAGCTrrnACACrCACtnACCCTCTTCATCTnT 

nAGAAMCGACt^TGCCCCCGCATClWXCTaCTCCCGGCTCAOT • 
■ GCTGCTnACGGCCGCCTAOCCGCAGJUJACCCCCWCTCAAGCumA 

GTGTGCAAAAACTACGCAGAAGCAAA ACACGTAnCCTAGCTATCTTCCTGTACCAATACGCTCG Si \ 1 
TTTCATCCGTCTTCGnnirrCCgtfAA^Vr^^ 



14B 



. EJ4A 



"« T ^ B HW*SM«I5MKMJSIHEKSSIHMHSMM«m 0t * e i..s 



ACATTCA 



?W }!?II!4c c g4*'S»^ c cI4S^ AA »S AA IXi A 4l?E A S AAA ^I. 6 T S *^e 

TC*<TTTC 8 ^gg«^ W T § J S C*tJ g l.gJ|te«* W C«g ?| ^^J eTTITTTC 
*"""tT Sgf ^ccTe $ ce 4 c..* f ;A« E TCCTTj ? £TC^ 

"»'"» e I?EI*SiIS§jlSIS A 388IgH A SIiSiSSIiI' A " A I A «t*c ... 
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[06] 



[08] 




eTUSfflee) IJIb 

fcirn 



Fok J 



BamHI 
Fokl 



tmiwi nsRSMCffiMcmaanrrn I C I a 1 



2.6 kb 



fragrant 
|LBkb 


1 







Db&er.ved : Bel-Aip-Ali-BlB-Lya-Ser-Glu-Val- 
Prftdlcled i Uet-Aip-AI»-Hls-Lys-5cr-GlirVH- 



Ali-Hli-Arf-Phe-Ljfi-A«p-l«u-Gly 
AU-HIi-Arf-Phe-Lja-Aip-leQ-Gljr 



[mi 0] 



fl CU I SD IbttoAiaUfboSBr 

aagttea ogtaaaaaoofi ta tjMATTAGT AA<K3 A$G TT7A AA AT GGACGCT CXCmi tec 
1 1 co Bfl t pc* tttttcccit iflcJIA AT C ATTCCTCC AAATT7 T ACCT GCG A 6TGTTT Api 




C8CK8A4 



as a u a{ 

L«uVaiL«uAI»Gl7P«AlaAI.AlaSerAliCluThrAl8A8nLyiSBrA»n 
TTGGTTCTGGCA GO ACCGG CGC CTC CCAGTC CTGAAA CGC CC AA CAAATCCAAT 

. c 

Mil I 



BanHl 



11 2] 



[09] 




pUBIli £5kb 




PTUB2SI0 1O4 HlntfllMrac 
ffinflH H#I1 HMil 



pBUiltt 



Liw it* 

l_ 




Smi I 



Wei I 

& II 
V>l Lju Alt Glr Pro All. All Ah 
r 0 1 t mi a pt ■■ 0 11 CQQ c lgoeC OCCaAOCT CCC|OOOAAT TCl «9»ccgi, 



p ASS C 1 
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(25) 



1WF4-2 1 137 5 

[014] 




II 5] 



117] 



100 200 300 400 500 



ng/>4 

250 12 5 64 32 16 B A 2 1 0' broth broth* 5 

-. S^rt* \\\(( (Sr^ 

Standards • • • • 

. 14 hr * • • ♦ • • • • • 
16hr • » •• 
1dhr » • . • • • • .» * 
12 3 4 5 6 12 3 4 5 6 
1pl 1U!»5 



HindE 
Kpnl 



Sail 



PstI 



XbaJ 
SpN 



BamHl 



1 



123 



45 

PHSAE2 



678 
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3- AACCTTCGGA TCGACCCTCA CAAATCCGAA CTTCCCCACt CTTTTAAACA CCT.CCC7CAC 

C AAAACTTC A AACCCCTCCT tctgatccct* ttcgctcagt accttcacca gtccccgttc 

CACCACCACC TT A A ACTCCT AAACCaaGTA A CCCA ATTCC • CTA A AAC CT C CCTaCCTCAC 

CAATCTGCAC AAAACTOCOA CAAATCCCTO CaCaCCCTGT TCOOTCACAA ACTGTGCACT 

CTTCCCACCC TCCCCCAAAC CTACCG7CAA atccctcact cctcccctaa acaocaaccc 

CAACCCAACG AATCCTTCCT TCaGCACAAA CACCaCAACC CCaACCTCCC CCCCCTQGTT 

CGTCCGCAAC TCCACCTAA7 OTCCACCGGA TTCCACGACA ACGAAGAAAC CTTCCTCAAA 

AA AT A CCTCT ACGAAATCCC ACCCCCTCAC CCGTACTTCT ACCCaCCGCA ACTCCTCTTC 

TTCCGTAA AC CTTACAAAGC AGCTTTCACT CAATGCTCCC AGOCCCCTGA CAAAGCCGCa 

TOCCTGCTGC C G A AA CTCC A CCAACTCCC? CACGAACCTA aCCCCTCTT* TCCAAAACAC 

CGTCTOAAAT GCOCTTCTCT CCACAAATTC CCTCAACCTG CA7TCAAACC G7GGGCAGTT 

CCGCCCCTCT CCCACCOCTT CCCCAAaGCA GAATTCCCAC AAGTGTCTAA ACTGGTTACT 

oacctoacca aacttcacac ccaatcctcc cacGgcgacc t tctac acta cgcacacoac 

CCTCCGGACC TCGCOAAATA CATCT6CCAA AACCACCaCT CCATCTCTTC TAAACTCAAA 
G A-A-T 0 C T C C G AAAAA&tCCT CCTCCAAAAA TCTCACTCCA TCCCAGAACT. AOAAAACGAC 
CAAATCCCCS CGCATtfTOCC CTCTCTGCCG GCTCACT.TCG TTGAATCAAA' *«*«TCTG.C 
A A AAA CTAC C CAGAAGCAAA AC A CGTATTC CTAGGTATGT TCe>GTACCA ^ACCCTCCT 
- CGACACCC6G ACTACTCTCT CCTTCTCCTO CTCCOCCTGG CAAAAACCTA CCAAACTACC 
CT GG A AAA AT GCTCCCCAGC CCC.TCACCCA CACCAATCCT ACGCAAAAGT GTTCGACGAA 
TTCAAACCGC TGCTTGAAGA ACCCCAGAAC CTGATCAAAC ACAACTCCCA ACTGTTCCAA 
CAGCTCCGTG AATACAAA7T CCACAACCCT CTGGTGCTTC GCTACACCAA AAACCTACCG 
CACCTGTCT A CTCCCACCCT CCTCCAAOTA tcccotaacc tcgctaaact tggctctaaa 
TGCTCCaAAC -ACCCGCAAGC caaacctatc ccctoccccg-aagactacct GTCCCT6GTG 
CTGAACCACC TCTCCCTTCT ccacoaaaaa accccccttt CTGaCCGTGT aactaaatgc 
TCCACCGAAT CTCTGCTTAA CCCGCCTCCO TCCTTCTCCC CTCTACAGGT TCACGAAACC 
TACCTACCCA A AG AATTCAA COCAOAAACC TTCaCTTTCC ACCCCCACAT CTGCACCCTG 
TC CGA AAA AC AACCCCACAt CAAAAAACAC ACCGCTCTCO TGCAACTCCT **^ACAAA 
CCCAAACCAA CCAAAOAACA ACTCAAACCC CTGATGGACG ACTTCGCAGC "^J*"* 
AAATGCTCCA AACCTCACCA CAAACAAACC TCCTTCGCTG AAGAACGTAA AA AACTGGTA 
OCTGCGTCTC AGGCTGCACT CGCCCTCTAA TGATAGGATC C V 



mi 9] 



pHSAE2 tab. 

Hindi II 



pTUS'Qfeo) 12)6 



[EEQ 




Fokl 




IBemHll 



Fokl 



' BamHl 
fok I 



TAATcmtrraokAATmAanGaucmnTTA C I • I 





Largest freaent 


Lome fragment 




jUkb 


| lEkb 






SD kbtJspAlBHjlwScr 



B» B ltcicoT«0«»ao(lflti1^77ACTAAGGA6CmAAAATCGACOTC^TStc^ 
itcuDtoca1ttt1ecCBtto9rAATCATTCCTCCAAAT7TTACCTGCGAGTGTTTAj 




pSPHSAE \Z 



[B20] 

Not I 



AGCTTGT AAT G AT AG C 

ACATTACTATcCCCGC 

Hfpdlll oohrslvi 



HlndVll tulll 




\v / PUCI* 



Hindi I I 
B » • H I 



GGCCGCGOAGTGCTGACG CTC AC 

CCCCTC AC6ACTQCGAGTGTTTA 



Ffikl CohiB In 




Lirgut frtflBtni 
, L8kb 



H 1 ft 0 1 ] r V Not i 




j-UCMHSAE 
•LSkb 

I 1 HSA 

■ ••HI I IMDNAW 



BsoH) 
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II 8] 



7a \ 
!(»<£ 

KCTTC^TTO^CCCmCWATCCCAJll^OCaCCCTmAAACACaCCCTC/CGW 

ACCCTACCTCCC AGTGTTTAG GCTTCAACGttTCC C A AAATTTCTGGACCCA CT CCTm CAAG7T 

AACTTCAAACCCCTCCTTCTCATCG CTnCCCTCACTACCTTCACCACTCCCCCTr CCACCA 
TCttCACCAAamCC<^CCGAmATCGU^ 

CCACCnAAAnCGTAMCC UCTMCCCUUITTCCCTA AAACCTGCGt ACCTGACG AATCTGCA 

TTCACCATTTCCTTaTTCGmAACCGATTTTCGACGCATCCACTGCnAG Pttr 



. CCTGnXCCGAAACTC(lACCAACTCCGTCACCAACnAACC^C7T(rrGCAAAA 

WACCGACMccamcACCTcmcACCttCTcmccAm 

WGCCTCTCAMTGCCCTTnCTCCAGAWTTCGCTCAACCTGCATrCAAAGC 

ACTnACCCCAAGACACCT(mAi^CACnCtWCTAACTTTCCCACCCCTC 

CmCCACTOimKTCTCeCAGCGCmC^^ 

AACcac«ACAGGGTCC(mcc(OTCGTcnjwccTmcACAarrrc 

CTCTAAACTCGTrACTGACCTtACCAAACTTCACACCCAATCCTCCCACCCCGACCTT . Xb»l 
ACCAATGACTGCACTGGTnCAAGTGTGGnTACGACGGTGCCtCTCGAACATC 



Pall 

ACCTmTTCACCnOTmCCaCCTGTtGaCAJUJlXA 

GcaccccCTTTKATwacmAtaAcreACCACccciitTTCTcmccccTTCc^ 

TCAOACAAACAOACAACt CCAACtTCCCGtCC CTCCTTCGTtCCCAAG U\t 
ACGMGGAACTOTGnTtrrcrrGTTKOT^ 



Jill 

GCATTACACCTGCCCTA ACCTGCTGl 1U1 1 tHT GCAJICGACT7TTTTATCGACATCCT 

CTmttAAATCttACCtCCTCACttCT^^ 

TTAGCCTt^CACTtaCATCAAaTCCGTMCCTTGACaCA^ 

nUACmACAAAaACCTnCiCTCMTCCTCCCACGCCGCTCACAAAGCGCCiTC 

ATGTrrCCTTGAAACTGACTTACGACGGTCaCCGACTCTTTCCCC Sphf. 



Illl 

CTACACTGCCCAGACGACCCTCCGGACnCGCCAAATAOTCTCC CAAAACt AGG^ 

TacaGTCTCCTCGCAcccCTa^ccccmAmAtACCCTrmcTccTWOT 



CTCnCTAMCTOAJWGAATOCTtCIM 

mACmaTACCAKCTTTTTmCACCACCTTTnACACTCACCTAGCC^ 

CTACAJWUSACCAAATCCeKCCaTC^ ' 

GCTGCJITACGCCCGCCTAGACC^AGACCCCaACTGAAGCAAmAC^mCTCCACACOT 

GTtTT OCA AAA ACTA CGC AC A At CAAA AGACGT ATTC CT AGGT ATGTTC CT5T I CGAATACCCTCG Silt 
T7TGATGCG TCT7 CGTTTTCTGCATAaC CA TCCi TACAACCA C A TG CTT ATGCGAGCAfiCT 



. EMS A 



i j i r 

CTCSCCCTCATOACACACCAAGACCACCACCCCCACCCTTTTTCCATCCT.TTCATCGCACCTTTT 

CTCCA>AAATCCrCCCCACCCCCTCACCeACACCAATCCTACCCAAAA«TOTTCQACCAA 

• T A CC ACG CC7CC CCC A CT CC CTCT CCT7 AC S A TC CCTTTTC ACA AG CTG CT.TA ACTTTCC 

TTe "*"gnEEII«4?«SS8g4??*SSI?*IJ*^^miiS?«SI?IIS?5$oTee.cee 

"" Tc "ig*4«smngs«$*§ss.isif n%%ni%% intiimni'™ ' «.. t . 

"* U V. A M Vj Hj I V i «• 

cctccacacati 

Te«eeo*SJ««?n§iM*S*i!Si?^iSf*^S2I?I?!l?I?S?lfS4«$SI$ tc " Te " 

T6STSCr^j t? jTJT ?Sg TT ? J ?g48MMM ^gJ Sg? TTTCJg ? jg g T C T»»CT» 



CCAtACCCACCAC 

aatcctccaccoaatctctcct^aacccccctccctccwctcccct 
acattcatttaccacctcccttacacaccaattcccgscaqccacoaacaccccacatc 



"*0A 

°TCCAACfCCTTTCCA7CCATGCCT 

"* eTTTC ^?SSi5««SIiS4§§?I?ISSi^n^*$liS^?«cTTTTTTe 

*" A * T "Igg*4«gI?4i?4g«4?j44ggI?gIIggSI844!4«?*TTTTTTc- 
T »*" AAC Ig5I4i§IHillIg4gggI?g4gIigiggIgI$4Ig4I4gcT»o ...hi 
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[02 1] 



12 2] 




»AEICI F UC33H5AE 

1. S kb II lb 




HSA 



« - 7 1 if nr**»*:fjF r 
B Moil JU. nl 

Vll U> <>• «» Pf. ill. Mi 11* Sir Aw 1U El. Ly» kf 

B i t »HI«lBt>»itn POCC BCBAOTOCTOACftCTCACiii ui(n 9 tt 
TC AC0ACT6CG AOTBTT YAg ■ 




O HSA 



pHSQaea 2.7Kb 




4.flkb 



[gfflB] ¥i£3¥8J3 2 2H 

[«IE*t&#&£] Htl* 

BBESS] $s 

[HjEI*I«J 

[0ffi<&flB*fcR?J!] 

&, thJh»7^5>*3-H^*DNAE?0SS-r 
0Tfc*o 

[02] thJt«7*^S>ON5iai«acC»-«D*[B 
»*«Wr«tt*»AT*fc»^E«UfcF o k I 

[03] ae?+fl!)i«iH»*«tt<oE«**'rHT* 

[04 A] H4AtttbJkit7;^S>iBfiHF«l»©fc 
aft, DNA-&ja*-e^riEL&DNA*U=fV-O^Dy 



?i£s?tbt&«. 

[04 B] H4BBthjkiH7^S>«fi5?«IBO& 
ft, DNA-&*«T^bfcDNA*UrfT-0^ny 

[04 C] B4CttkhJh«7J^5>ae^«IBOfc 
ft, DNA«&JES«T^flil/fcDNA^U=fV«-©^Dy 
£ 3 £^rBT&£. 

[04 D] B4DttthJhfll7;^S>3Be?«l»Ofc 
ft, DNA-&j8«T^JEfil/fcDNA*U=r-7-0^ny 
^ 4 fc^BTifc*. 

[04 e] 04E«bhHatS7;i/^>ae^«isoft: 

ft, DNA^^ffit^LfcDNAtU^T-O^Dy 

[04 f] 04 F«t hjfii?g7;i/^ >mfcj-m%L<Dtz 

ft, DNA-&*BT*JSUfcDNA*U^T-©^ny 

[04 G] B4Gl4thJh»7^5>3te?«HlC[>fc 
ft, DNA4tflT6ai/ftDNA*W?-O^Dy 
£ 7 £5K"T0Tifc5. 
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[04H] 04H«k YMHT)\,-JS.>m&, : ?-m%i<D1t 
ft. DNA-&fS«T-&f£LfcDNA^-'J^-7-CD^D^ 
? 8 SraVf 0T&5. 

[0 5] **Ufcfch±»7Jl'^S>S*B«©5fia'< 
£ * - fcSMTt * tCf^Sa Lfc£j£D N A jRTBW 

[0 6] ««Ua:thJJlii7;^3>**B«T«iM- 
375X5 Hp SDHSA40»IfIi«tHT» 
5. fcfc, 75X5 KpTl 3S (Nco) Kt *BB 
t r p7D ; E-$'— £-&tJ2;*l©75X5 

[07] tfUT^U/I^SHBftJM&HJHttfxX^ 
7n*/7M >70T&£. mffllZft^Zt (A) USD 
S # 'J 7* U )V7 5 PftjUMbft, *-V->-7;W-T 
^W^gfc&fiU^-Cfc*. £fc (B) tt (A) © 

1/3 os©sa!£ffl^Tii«i©m^ii^ y;n*j© 

U tat hJfejf7;U75>^*ffl^T«7xX^>7n 
•;f-f >7L£0T?fc-5. 0*©1, 2, 3, M©B8*| 
«SlT©aCIT*S. 1. HB10 1iIfl:IS2. H 
B101/pSDHSAE12MMe3. HB 1 0 
l/pSDHSAE12ia®iJM. 

[08] ®mmkm&o>7s.;mmw>z™?®~i!3bz>. 

Observed tt&B£«R3ftfcE9lk Predi 
c t edtt^3£LfcE5ll5&^-r. 
[0 9] •>tbM?^-pBU437 10iSS:it 
0T?*£. 

[010] a-75 5-if©#»K&^TfcD#i&ISIC 
teiSDBSnS, amyE©->^7"Jl'^7'9 ; H©«J»r^ 

(A 1 a 3 3) #ii©75yRE?0&ZXDNAEJ!l$w 
tt*, ^BIH, Al a3 3£3-FT-5E 
^JSGCT^^GCCCe^-rs^ilCktjTNo t I 
»tt*t&r* & i> £tf->77Jl"<7? Fi»B*r;&£:£:b 

T. 

[011] £»***HBB©fc»fcf|a«l,&£riEDN 
A£5VT 0T££>. 
[012] #iB^*-PASECl©8lg0-r<&S. 

[013] pasec i c&srr sfci&ot hjna^* 
[014] k hjM»7;pys >*ttmrc»»-r*fcfc 

©75X5 FpAMY3 3HSA4«)iSS0T*5. 

[015] 1 A 5 1 0/pAMY3 3 HS A4 1 
A 5 1 0/p AMY 3 3HSAE2Rtf 1 A 5 1 0/p 
BU4 3 7 l©iggl 4, 16, 1 8^Mg©»«±}* 
lti 1 S10Rtf5IIW-'f n>;*>75>t::x#-;/ FL 
ffifc hJfa«7;U75>tft^T7D^5 L 'f >7UfcBT» 
2>. Standards te, SI GM A©E s s e n t 
ial globlinfree HUMAN Alb 
urn i nifflWz. B r o t hWftglCte, igifc£X# 
yFLfc. 0*©1, 2, 4, 5©figlCt4l A5 1 0 
/p AMY 3 3HSA4*fciil A 5 1 0/p AMY 3 



3HSAE2S, 3, 6©fitSlrttl A 5 1 0/pBU 
4 3 7 1 fc^-tt-^nxtf-;/ F Lfc. 
[01 6] #Ri?!*SjWRfrU *Kfc±£j*LT«ll 
Lfc, t hlfil^7;V75>5:3-H-r-5DNAE3»l^ 
-T0T£>£. 

[017] afirf*©S«IB»#»{fc©E«S*1-BT& 
5. fcis, *BJl37n^ ia>£>7n»^8&*©$ji£ 
3 < P©«fWtt7nyi7©««, &ypHSAE2*s 

[01 8 A] 01 8AttfchJfe»7;K/5>3E&F«8S 
©&*. DNA£j&aT£j£L&DNA*'J7v-©7 
□ y^ 1 £5s"3"0T$>2>. 

[01 8 B] 0 1 8 Bttt hJMff 7JW75 >S£94S3B 
©fc*. DNA-&j&&T"&j£UfcDNA:tUrf-7-©7 

n^^2^-r0T*s. 

[0 1 8 C] 018 cet Mhi»7;i'75>»e?#lf6 

©fc». DNA£j£8IT£j£LfcDNA:*U:*V-©7 
n^^3=£^-f0T?**. 

[01 8 D] 01 8D«thjfil?S7Jl'75>®&?S^ 
©fc«>. DNA^tS-p^L-fcDNA*'J=f7-©7 
ny^4&^-r0T?&2). 

[0 1 8 E] 018 Ettt FBi»7/b75 
©fc», DNA^£«T£j£L£DNA*>;^V--©7 
ny£ 5£^r0T&£. 

[0 1 8 F] 018 Ftth FjMt7)V7S>jt£^t8tg 
fflfc*. DNA-&^atT^LfcDNA*U^T-©7 
D^i7 6i&S-r0-e**. 

[0 1 8 G] 018 Gtet hJfil?S7;i'75 >®£^«^ 
fflfcft. DNA-&j£«T£j$L;fcDNA:*'J=i^-©7 
Dy^7^-T0-C*S. 

[01 8 H] 01 8H«fcFjM7)P75>jI£?-:|8Sg 
©fc». DNA&Mt^fiUftDNAt'J ^-O? 
D5;^8SrS-r0T»5. 

[01 9] «aUfcbh*«7*75>ft*BBT58S 
T575X5 FpSDHSAE 1 2 ©«§&3Mg£;KT0 
Ti&S. fcfe. 75X5FpT13S (Nco) «, * 
lit r p7n*r-*-£^if&4lJ©75X5 FT* 

[0 2 0] pASEC 1 fcSaSTSfcfeOt HjfaJSTJV 

75>ae^©«ig0T&5. 

[02 1] thAfl»7;P75>fetS*«T»»-r*fc» 
©75X5 HpAMY3 3HSAE 2©^H0TS5. 

[0 2 2] ffl^Lfcb hJhtff 7JV75 >£*B»T?S2SI 
•TS75X5 FpKT9 lHSAE4©Slg3*a£^f 
0T2&5. 

[^«g^iE2] 

HtiE3t»S«*3 0® 

[»IE#3fcJBB*J ±0 

[ffiiE^ft] 

[*§IEf*l£) 



-611— 



(30) 



WH¥4-2 113 7 



[01] 



S* AACCTTCCCA TCCACCC7CA 
G AAAACTTCA aagccctggt 

CACCACCACC TTAA A CTCCT 

C A AT C TC£ AC AAAACTCCC A 

CTTCCCACCC TGCCCCAAAC 

GAACGCaACC AATOCTTCCT 

CCTCCCCAAC TCCACCTAAT 

A A AT ACC7CT ACGAAATCCC 

TTCCCTAAAC CTTACAAAGC 

TCCCTCCTCC C C A A ACTCG A 

COTCTOAAAT CCOCTTCTCT 

CCCCCCCTCT CCCACCCCTT 

CACCTCACCA AACTTC ACAC 

CCTCCGCACC TCCCCAAATA 

CAA-TGCTGCC A A AAA C-CCC T 

g'aAATGCCGC cccatcTtccc 

A A A A A CT AC C CACAACCAAA 

CCACACCCCC ACTACTCTCT 

CTCCAAAAAT CCTCCGCACC 

TTCAAACCCC TCCTTC A AC A 

CACCTCCCTC A ATACA A AT T 

CACCTCTCTA CTCCCaCCCT 

TOCTOCAAAC ACCCGGAAGC 

CTCAACCACC TCTCCCTTCT 

tccacccaat ctctggttaa 
tacctaccca aacaattcaa 

TCCGAAAAAC A A CGCCAG AT 

CCCAAAGCAA ccaaacaaca 

AAATGCTCCA AACCTCACCA 

GCTOCCTeTC AGCCTCCACT 



CAAATCCGAA GTTGCGCACC 
TCTGATCCCT TTCGCTCACT 
A A A C C A AG T A ACCC AATTCG 
CAAATCCCTG CACACCCTCT 
CTACCCTCAA ATCGCTCACT 
TCACCACAAA GACCACAACC 
CTCCACCCCA TTCCACCACA 
ACCCCCTCAC CCCTACTTCT 
AGCTTTCACT CAATCCTGCC 
CGAaCTGCCT CaCGAACCTa 
CCAGAAATTC CCTGAACGTG 
CCCCAAA<fCA CAATTCCCAC 
CCAATGCTCC CACCCCGACC 
CATCTCCCAA AAC C A GC ACT 
CCTCGA AAA A TCTCACTGCA 
CTCTCTCCCG GCTCACT.TCG 
ACACCTATTC CTACGTATCT 
CCTTCT6CTC CTCCCCCTCC 
CGC.TGACCCA CACGAATCCT 

accgcacaac "ctcatcaaac 

CCACAACGCT CTG-CTGGTTC 

cctccaacta tcccctaacc 
caaacctatc ccctgcgccc- 

CC ACCaA AAA ACCCCC-QTTT 

ccccccfccc tccttctccc 
CCCAGAAACC ttcactttcc 

CAAAAAACAC ACCCCTCTQO 

ACTGAAaOCG CTGaTGCACG 

C A A AC A A A C C TCCTTCCCTC 

CGCCCTCTAA tCATACGATC 



OTTTTAAAGA CCTGGGTCAG 
ACCTTCAGCA GTCCCCCTTC 
■CTAAAACCTC CCTACCTCAC 
TCCCTGaCaa ACTCTCCACT 
GCTGCCCTAA ACAOQAACCC 
CSAACCTCCC CCCCCTCCTT 
ACGAACAAAC CTTCCTGAAA 
ACCCACCCGA ACTCCTCTTC 
ACCCCGCTGA CAAAGCGGCA 
ACCCCTCTTC TCCAAAACAC 
CATTCAAACC CTCCCCA6-7T 
AACTCTCTAA ACTCCTTACT 
TTC TAG ACTC CGCACACCAC 
CCATCTCTTC TAAACTCAAA 
TCCCACAACT. A G A A A A C G A C 
TTCAATCAAA AGaCGTCTCC 
TC'cTCTACCA ATACG CTCCT 
CAAAAACCTA CCAAACTACC 
ACGCAAAAGT GTTCGACCAA 
agaactgcga ACTCTTCAAA 
C CT AC AC C A A AAAGGTACCG 
TCCCT AAAGT TCCCTCTAAA 
.AAC ACT AC CT GTCCCTGCTC 
CTGaCCCTGT AACTAAATCC 
CTCTAGAOGT TOACGAAACC 
ACGCCGACAT CTGCACCCTC 
TCCAACTCCT aaaacacaaa 
ACTTCGCA'CC tVtCCTAGAA 
AAGAACCT-AA A A A ACTCGTA 

c y 



[02] 

J 

AtpAt tHi iLyiSt rCluYiUI aHI lArrPhcLyiAspLeuC lyClu 
AACCTTGCC ATGCACGCTC AC |AA AT CCCAACTTCCCCACCCTTTTA AACAC'CTCCCTCAG 
TTCC AACCCTACCTGCCACTCTTTA|GCCTTCAACGCGTGCCAAAATTTCTGGACCCAC7C 

7 o k I "ffi" a • & w e as a 



[03] 



[04A] 



HindE! 
Kpnl 
Sail 
PstI 

XbaJ 
Sphl 
Barrrt" 



100 200 300 4O0 500 ^,?| 

. HindQ 

A(^CGGATCGAttCTCA(^TCClM<rrTa^ 
— ACCCTACCTCCGACTCmAGCmCAACG^ 

- — _ AACmAMGCGCTCCnCTGATCGCTTTCCnU^ 

I — TC C CGACCAAGA CTAC CCaaACCG AGTCATGG AAGTCGTC ACCCCt AAG C7CCTGGTC CAaT 

' CCAXCTTAAACTGCTAAACGAAGTAACCCAAnCGrrAAAACCTGCGTAGCTGACI^TCTGCA 

nGACCAmCCTTCmCGCTTAACCGAnnCCACGCATCCACTCCTTAG Ps tl 



[04 B] 



2_ 

123 



45 

pHSA 



G78 



rov9 2 
PstI 

GAaAACTGCGACAAATCCCTGCACACCCTGTTCCCTCAC^AACTCTCCACTCTTCCGACCCTGCGC . 

ACGTCTTTTGaCGC tctttacccacctctcggac aa gc cactgtttcacacctg ac aaccct 

CAAACCTACCCTGA AATCGCTGaCTC ctgc gctaaacaccaacc gg aaogc aacgaatcctt cct 

GKACGCGCmGGArGCCACmACCGACTCACGACGCGAmCTCmGGCmGCtrnGCTr 

TCACCACA AAC ACCACAACCCGaACCTGCCGCGCCTGCTTCCTCCCGAAG Si I r 
ACGAAGCAACTCGTCTnCT^tCnGCGCnCGACGGCGCGGACCMGCrtGCCCTTCaGCT 



612 — 



(31) 
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[H4C] 



[04 D] 



Ja.ll 

TCCACCTAATCrCCACCGC.ATTCCACCACAACCMGAAACCTTCCTCAAAAAATAC 

CCATTA C ACCTGG CGT AAGCTC CTGTTGCTTCTTTGGAACCA C 1 1 f W I ATGCACATCCT 

nCTACCAWTCCaCCCCCTUCCCCrAmCTACGCACCCCAACTCCTCTrCTTCC 

. nACCCTCCCCCACTCCCCATCAACATCCGTGCCCTIuACCACAACAACCCATTrCCA 

CT AAACCTTACAAAC gag ctttc actca atgctcccaggcgc CTGACAAACCC C CATC 

ATGTTTCGTCGAAACTGA CTTACG AC GGTC CCCCCACTGTTTCCC C Spfal 



Spht 

CCTGaGCCGAAACTCGACCAACTCCGTGACGAAGCTAAGGCCTCrrCTGCAAAA 
GTACC GACCAC CCCTTTG ACCTCCTTG ACG CACTCCTTCC A7TCCGCA GAAGACGTTTTGTC CCAC 

CAGCG1CTGAAATCCCCTTCTCTXCi\CAAATTCGGTCAACGTCCAT7CAAAGC 

ACTTTACGCGAACAGACCTCTTrAAGCCAaTGCACCTAACTTTCCCACCCCTC 

CTCCGCAGTTCCGCGCCTCTCCCAGCCCTTCCCGAAAGCAGAATTCGCAGMGT 

AACGCGCGGACACGCTCXCGAACGCCmCGTaTAAGCGTCTTCAGAGATTTC 

GTCTJLAACTCCrTACTGACCTGACCAAACnCnCACCGAATGCTGCCACGGCGACCTT Xbal 
ACCAATGACTCIUaCGTTTCAAGTGTGGCTTACG.ACCCTGCCGCTGGAAGATC 



34E] 



Xbil 

CTAGACTGCGCAGACGACCGTGCGGACCTCCttAAATAWTCT^CtAAAACCACCACTCClT 

TCACGCCTCTGCTGGCXCGGCTCCACCCCTTTATCTACACGCTrrniGTCCTCAGGTAGAGAAGAT 



CTCTrCTAMCTGAMGAATGCTC ^AAAAAC CCCTGCTGC^AAAATCTCACTGCATCGCACAA 
nCACTTTCTTACCACGCTnTT&CCGACGACCTTT^ 

CT.AGA^CCACGAAATCCCCGCCGATCTCCCGTCTaCGCWaCACmmGAATCAAiAAGAC 

GCTCCTnACGGaGCCTACACCGCAC^ACCa^CACTGMCCAACTTACnTTCTCCACACCn 

GTCTCCAA^TAttCAG^CI^ SHI 
TTOATCCCTCnCCTmCTGCATAAGGATCCATACA^GAMTCCTTATGCGACCAGCT 



®4F] 



liaC.CCCCC.tr.CTCTCTCCTTCTCC^ 



[04G] 
[H4H] 



TTTTT ACG 



•*""«J?g*««I?«g$K«« MS jnSIHKIM«4«"»TTtT»t e 



CTAC 



—613— 



(32) 



ftRl¥4-21 1375 



[05] 



[»6] 



SD 



Met Asp AU His 



5' CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Cta I cohesive 



Fok \ cohesive 



9 AK 

67K — 

A3K — 
30K — 
20K — 



IM7) 

' (A) (B) 
M123MM12 3M 




[cbT] 




Fokt 



BanH 1 




BsftHI 


Fok 1 


IMTCATTCCnWMT 


TTOOOTCflCWTTA 


CI a 1 


LarsMt fragment 
• |Ukb 


Laroe fraoawt 
J tflltb 




Cla ! 


SO 


NbtA3)Ala HiaUnSer 



1 1 ca a 8 1 Q e a 1 1 1 1 1 c c cat bb3J AATCAnCCTCC AAATTTTA CCTGC6 AG7GTTTAsg 



Cta I 



PSDHSA4 
4,4*3 



[08] [09] 



Obitrvtd : Her-A«p-Ali-Hii-Lys-Ser-Clt>-Vel- 
Predicle<J : Uet-A*p-A U~H i *-lys-Sar-C I «-Va 1- 



AU-Bls-Arj-Pbt-lyi'Asp-Leo-Clr 
AU-Kla-ArB-Pht-tyi-Asp-Lfu-Cly 




pUQilt <.5kb 



[mi o] 

23 25 30 31 a] 

LeviVa 1 LeuAl »Cl yPro Al lAI aAl sSe rAI eCl uThrAl aAanLy «Se rAs n 
TTCCTTCTCCCACCACCCCCCCCTCCCAGTCCTCAAACCCCCAACAAATCCAAT 
ftp u 1 

c 

toe I 

* ftsS=»N3RJIit**©7 i ^Bttt 
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(34) 
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II 5] 



II 8 A] 



250 12 5 Si 32 16 I 1 2 1 0 broth broth« 5 

^ > } \ } \ ( ( ( fr^ 

Standards •••••• • 



Uhr 
I6hr 
18hr 



• • • • 

• • • ■ 



KindU 

ACmCCGATCCACCCTCACAA^TCCCAAmCCGCACCCTTTTAAACACCTCCCTCAC CAA 

ACCCTACCTGCCACTCTrrACCCTrCMCCCCTCCCAAAATTTCTGCACCCACTCCTTTTGAACTr 

/lAmCAAAGCCacmCTCATCGCTmGCTCACTACCmAGCAnCCCCCTTCGACCA 

TCCCCACCAAGACTAGCGAAAGCGAGTCATGGMGTtGTCACGGCCA^GCTCCTGCTGCAAX 

CCACCnAAACTGGTAAACGMGTAACCGWTTCGrrAAAACCTCCGTAGCTCACGAATCTCCA 

nGACCATTrCCnCAnCGCTTAAGCCATTnCCACCCATCGACTCCTTAG PHI 



1 2 3 * S 6 12 3 4 6 6 
\)A 1ul*5 



y aagcttccga 
Oaaaacttca 
caccaCCacg 

CAATCTCXAC 
CTTCCCACCC 
CAACCCAACC 
CCTCCCCAAC 
A A ATACC 7CT 
TTCCCTAAAC 
tCCCTCCTCC 
CCTCTOAAAT 
CCCCCCCTCT 
GACCTCACCA 
CCTCCCCACC 
GA-A-7GCTCCG 
CAAATCCCGG 
A A A A ACTACC 
CCACACCeCG 
CTCCAAAAAT 
T7CAAACCGC 
CACCTCCCTG 
CACCTCTCTA 
TCCTCCAAAC 
CTCAACCACC 
TCCACCOAAT 
TACCTACCCA 
TCCCAAAAAC 
CCC AAACCA A 
AAATCCTCCA 
CC7CCC7CTC 



TCCACCCTCA 
AACCCCTCCT 
TTAAACTCCT 
A A A A CTCC C A 
TGCGCCAAAC 
AATCCTTC CT 
TCOACCTAAT 
ACCAAATCCC 
CTTACAAACC 
CCAAACTCCA 
CCCCTTCTCT 
CCCACCGCTT 
AACTTCACAC 
TGCCGAAAT A 
AAAAA&CGCT 
CCCATCTGCC 

cagaagcaaa 
actactctgt 

GCTGCGCAGC 
TCCTTCAAGA 
AATACAAATT 
CTCCCACCC7 

acccccaagc 

TGTCCCTTCT 
CTCTCGTTAA 
AA6AATTCAA 
AACGCCAGAT 
CCAAAGAACA 
AAGCTCACCA 
AGCCTGCACT 



CAA ATCCGAA 
TCTCATCGCT* 
A AACCAACTA 
CAAATCCCTC 
CTACCCTGAA 
TCAGCACAAA 
GTGCACCCKA 
ACCCCCTCAC 
AGCTTTCACT 
CGAACTCCCT 
CCAGAA ATTC 
CCCCAAAGCA 
CCAATCCTCC 
CATCTCCGAA 
G CT GC AAA AA 
GTCTCTCGCG 
ACACCTAlTC 
GGTTCTCCTC 
CCC.TGACCCA 
ACCCCACAAC 
CCAGAACGCT 
CC7CCA ACT A 
GAAACGTATG 
CCACCAAAAA 
CCGCCCTCCO 
CCC ACAAACC 
CAA AAA A C AC 
ACTCAAAGCG 
CAA ACAAACC 
GCCCCTGTAA 



GTTGCGC ACC CTTTTAAAGA 

TTCCCTCACT ACCTTCACCA 

ACCG A ATTCG CTAAAACCTG 

CACACCCTCT TCCOTGACAA 

ATGGCTG ACT CCTGCGCTAA 

CACGACAACC CGAACCTGCC 

TTCCACGACA ACCAaCAAAC 

CCCTACTTCT ACGCACCGGA 

GAATCCTCCC ACCCGGCTCA 

GACGAA6CTA ACCCCTCTTC 

CC7GAACGTG CATTCAAACC 

CAATtCGCAG AACTCTCTAA 

CACCCCCACC TTCTACACTG 

AACCACCACT CCATCTCTTC 

TCTCACTCCA TCGCAGAAGT- 

CCTDACTTCG TTGAaTCAAA 

CT AC CT A T GT TCC'TCTACCA 

CTGCCCCTGG C A A A AA CCT A 

CACCAA1CC7 ACGCAAAACT 

CTCATCAAAC AGAACTCCCA 

CTGCTGOTTC CCTaCACCAA 

TCCCGTAACC TCGCTAAACT 
CCCTOCCCOG—AACACTACCT 

ACCCCC-CTTT CTGACCCTCT 

TGCTTCTCCC CTCTACACCT 

TTCACTT1CC ACCCGCACAT 

ACCGCTCTCC TGCAACTCCT 

CTCATCCACC ACTTCGCAGC 

TCCTTCCCrG A ACA ACCT'AA 

tGATACCATC C 1* 



CCTCCCTCAC 
GTG CCCGTTC 
CCT AGCTGAC 
ACT GTGCACT 
ACACGAACCC 
GCCCCTGGTT 
CTTCCTGAAA 
ACT C CTG TTC 
CAAACCCGCA 
TCCAAAACAC 
GTGCCCAG'TT 
ACTCC7TACT 
CCCAGACCAC 
7 A A A C T G A A A 
AC A AAA CCA C 
AGACC7C7GC 
AT ACCC'TCCT 
CCAAACTACC 
CTTCCACCAA 
ACTC77C C AA 
AAACG7ACCC 
TCCC 7C7AA A 
C7CCC7GC7C 
AACTAAATGC 
TCACCAAACC 
CTCCACCCTG 
AAA AC AC AAA 
T77CG7ACAA 
AAAAC7GCTA 



11 7] 



mi 8B] 



100 . 200 



300 



400 



500 



Kpnl 

Sail 

PstI 

Xbal 
SphI 
3amH! 



7vy 7 Z 
PstI 

CAAWCTt^ACAAATCCCTCCACACCCTmCIOTAC«ACT(mJC 
A Z iTTCnnC ACGCTGTrrAGWACGTGTGCC ACAACTCACTGTTTCACACCTGAC AAC G CT 

GA^CCTACCCTGAAATCGCTGACTGCTC^nMACACCAACCGCWCCCAACGAATCCnCCT 
CCGACC CGCTTTGC AT GC CaCTTTACCGaCTG ACGACGCG ATHGT1XTTCG CCTTCCG7TCCTT 

TCAGCACAAAGaCC A C AACCCC A A CCTGCC GCGGCTGGTT CGTC CGGA.4G Salt 
ACG AACG AAGTCGTGTTTCTGCT GTTCGCCTT GCaCGC CCCCG AC CAAGCAC G CCTTCAC CT 



2 
123 




PH5AH2 
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[01 8 C] 



[01 8 D] 



TCCACCTAATCTCCACCCCArrCCACWCAACCAAG.AAACnTCCTCAAAAAATAC 

CCAnACACCTKCCTAACCTCCTtrrrcmcnTCCUCCACTTTnTATCCACATCCT • 

aCTACCmTCCaCCCCCTCACCCCTACnaACCCACCCCAACTCCTCTTCnCC 
TTAHXTTGCGGCAirrGGCCATCAACATCCCra 

CTAMCCnACAMCCAGCTTTWCTGMTGCTGCCACGtttt 

ATCmCGTCCU\CTC/CTTACacCGTCCCCCCACTCTnCttC iohl 



SphI 



CnCCTGCrtAJMCTGUCGMCTGCClXA^ 
GTACKACCACCCCmCACnCCnaCCCACTCCnCCATTCCCCACAAXACnTTTCTCCCAC 

CACCCTCTGAMTCCGCnnCTCCAGAMnCGCTCAACnKATTCAUCC 

ACTTTACGCGAAGAGAGGTCTnAACCCACTTGC.*CGTAAGTTTCGCACCCCTC 

CTCCCCAGnGCGCCCCTGTCCCAGCGCTrCCCGAAAGCAGMTTCDCACAACT 

b wi w. au^ cG GACAGGGTCCCG AAGGG CTTTCGTCITAAGCGTCTTCAC AG ATTTG 

GTCTAAACTG CTTACTGAC CTGACC AAAGTTCAC AC 5 55 £££rrTIr a Tr **** 

ACCAATGACTGGACTGG7TTCAACTCTCGCTTACGACGC1GCCCCTGGAACATC 



[01 8 E] 



Xbil 

CTAGAITGCGCAGACGACCtTGCKACCTGGCCAAATACATCTGCGAAA^CCAGGACTCCAT 

TWCGCCTCTOTGKACGCaKACCCCTTTATCTAWCGCTTTTGCTCaCAGCTAGACAAGAT 



CTmaAAACTGAWGAATaTGCCAAAAACCGrrGCTGGAAAAATCTaCTCCATCGCAGAA 

TrCACTTTCTTACGACC C 1 1 \ 1 1 b 5CGACG ACCTTnTAG AGTtlACGTAG CGTCTTCATCTTTT 

CTAGAiAACCACGAJWTGCCGGCGGATCTGCCCTCTCTGGCGGnCAmCCnGAATCAAAACAC 

GCTGCTTT ACGGCC GCCTAGACGG CAGAGACCGCtGAGTGAACCAACTTAGTTTTCTGC ACA CC7T 

GTGTGCAAAAACTACGCAGAAGCAAAAGAXGTATTCnAGCTATGTrCCTCTACGAATACGCTCG S* II 
mGATGCGTCnCCTTTTCrcCATAAGGATCCATACAACCACATCCTrATGCCACCAGa 



II 8F] 



"CAAACCGCTgCTTGAACAAg^ 

CACCTCCCTC^T.C.^TTCC.CA.CCC^ ^ 



II 8 G] 



7o,»7 

CATCCCCTCCACAGaTC 



?CCACCTCTCTACTCCC ACCCTCCTCCAACT^ 



•Te»*cc M 8W«I?SI?SM?S«g??S»?li?*4J?«I?^?I?S?«S«?«I* CCTCTCCC 



[H18HJ 

"* e ""g$igSSg*S$ISI?S««HIiSf«?^g«^E8^4IcTTTTTTc 

»ee»»*c* #g ^^Tg mgg g g Tg $ T ?g ^e»ejTgg^ggTTTc f T ? | TTTTTAtc 

T»»«*.A<Te i T»J S TgJg 3 rCT|*Cg g J g g^TJ ? gJjJ gI4t T g<I4 g eT „ 
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II 9] 



[02 0] 



Hin cfl f I 




Fokl 




Not I 

agcttgtaatgatagc ggccgcgg agtg ctgacgc tcac 

ACATTACTATCGCCGG • CGCCTCACGACTGCGAGTGTTTA 



H inJJH cohrtlwi 



Hindi I | 8 t « HI 



BatT* 

Fokl 



CGATTmwBJamA^7Gacanac BamH J 





Largest fragment 


Large fragment 




| IBkb 


| 2.6 kb 




cur 


SD MstJepAlaHistoSer 



aasttcacBlaaaeapgQtatoTTACTAAGGAGGTTTAAAATGGACGTTCACalatcc 
Mcaastgcatttttcccataga!rAATCAnCCTCCAAATTTTACCTGCGACTGTTTAflB 



CIs I 



Ptrp 



mm 

H S A/ 



pSDHSAEia 




PUC! 9 

IT* 



I l ■ X I 



Fokl cohuiit 




L»re»*t IrssBMt 

i 1.8 to 



Hindi I I ^ j Mot I 




?UC33H£AE 
IStt 



• •■HI B »fftJ8DNA«!» 



SaniHl 



[02 1] 
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(51) Int. CI. 5 




CI 2R 


1:19) 


(CI 2N 


1/21 


CI 2R 


1:125) 


(CI 2P 


21/02 


CI 2R 


1:19) 


(CI 2P 


21/02 


CI 2R 


1:125) 


(CI 2P 


21/02 


CI 2R 


1:08) 
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